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but here’s ane worry you can avoid 


Junior's cornet blasts are jarring on the 
nerves and so are those first chassis squeaks 
that may tell of worn steering crank bear- 
ings, tie rods and king pins. 

You can save yourself trouble and worry 
—get Peace of Mind about chassis lubrica- 
tion, if you remember one word—"Marfak.” 

For Marfak lubricant is a special blend 
of heavy-bodied oils that will stick to its 
job at those vital points which take pun- 
ishing tons of road-shock in every mile. 
It’s cohesive and adhesive. It outlasts or- 
dinary grease. 

When you get a “Marfak job” you get 
Texaco’s 40-Point Chassis Lubrication 


Service—applied by trained experts, who 
work by chart and not by chance. 

So drive in where you see this sign, “Let 
Us Marfak Your Car,” and drive out with 
the Peace of Mind that no points have been 
missed, that your car is thoroughly lubri- 
cated. You get this service at Texaco and 
other good dealers everywhere. 

TUNE IN FRED ALLEN 
Texaco Dealers invite you to enjoy 
Fred Allen in the full-hour program of 
the TEXACO STAR THEATRE... with 
KennyBaker,AlGoodman': Orchestra 
and a great cast. E 
Night. Columbia Network. 9 
8:00 C.D.T., 7:00 C.S.T., 9:00 M.S.T., Soba 


TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 


Takes off like a transport plane! 


HE Fluid Drive Chrysler takes 
off with the smooth, steady 
porte pull of a transport plane. 
fo jerks...no heave-and-rest tug- 
ging...jusca giant surge of power 
that’s smooth as oil, because it’s a drive 
through oil! 
just keep your eye on the speedometer 
Py Ou. tread) the accelarasoe GF a. Plaid 
Drive Chrysler. 


‘Watch that needle move swiftly...stead- 


ily...smoothly. 
‘Without touching the gear shift lever... 
always in high-gear position...you move 
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in a twinkling, with- 
out jolts or jerks, to the 
head of the traffic line! 


Actionsosmooth you 
don’t realize how swift 
it is unless you watch 
the needle. You get 
away likea transport plane...andlikea plane 
with variable-pitch propellers, you cruise 
on a small fraction of your total horse- 
power...a great contribution to economy! 


Try Fluid Driving today at the near- 
est Chrysler dealer's . . . and don’t 
forget to watch the speedometer climb! 
See the lost word in Station Wogons... Chrysier Town & Country Car 
Tune in Major Bowes, CBS, Thurs., 9-10 P.. Te. 


- BE MODERN wits tuto orive Buy Cheysler 0 
[AND VACAMATIC TRANSMISSION— 6 
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See how you'll 
save some money! 


‘New cars are few and far between for most 
families...and you're careful to make sure 
you get just the car you want! Why not take 
the same care in choosing a time payment 
plan? It’s wise to figure the financing cost 
yourself before you buy...and it may save 
you money! 

Just fill out and mail the coupon below. 
‘You will receive the GMAC Figuring Chart 
that gives you all the details of car financ- 
ing in dollars and cents...shows you exactly 


what you get for what you pay. 


NO SALESMAN WILL CALL 
SSS 


GENERAL MOTORS ACCEPTANCE CORPORATION 
1775 Broadway, New York 


In a few minutes at home you can figure 
your own time payment transaction on any 
new General Motors car—based on the 
amount of time you want and the amount 
you wish to pay monthly. 

After you've figured your own “deal,” 
compare various financing plans and what 
they offer! 

Notice that the low-cost General Motors 
Instalment Plan includes sound insurance 
protection for your car! 

But see for yourself...mail the coupon 
today! Then see your General Motors dealer. 

This plan is available only through 
dealers in Chevrolet, Pontiac, Buick, 
Oldsmobile and Cadillac cars. 


GENERAL 
MOTORS 
INSTALMENT 


PLAN 
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Please send me copy of GMAC Figuring Chart for the car 
checked below: etal = fe 


Cit. 
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“T judge the telephone company 
by the people who work for it” 


A little while ago, in a Vermont newspaper, there 
appeared a comment on the telephone company 
and its people. It expresses so well the ideals 
toward which we are striving that we quote it here. 


&T vox’: know how big the 
telephone company is, but 

it is big enough to exceed my 

mental grasp of business. 

“But I don’t find myself 
thinking of it as a business, 
even in my day-to-day contacts. 
Rather, my attention is on the 
voice ‘that says, ‘Number, 
please.” I find myself wonder- 
ing if that voice is feeling as 
well as it always seems to, or if 
it feels just as hot and weary 
as I do, and would say so if it 
wasn't the kind of voice it is, 

“The first time the business 
angle really struck home was 
when I read that my friend 
Carl had completed thirty years 
with the company. 
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“Now it happens that I know 
something of the details of 
those thirty years with the com- 
pany, and I believe they are a 
credit both to Carl and to the 
big business for which he 
works 

“In 1907 Carl was a high 
school boy confronted with the 
need for earning money in his 
spare time. He happened to 
get a job as Saturday night 
operator in the telephone ex- 
change. He worked at this job 
for three years and then entered 
the university. 

“After graduation, he was 
hired full time by the telephone 
company, not in an ‘executive’ 
position which some folks think 


creer Mowat 


ith a college diploma, 
a lineman. 

“Within a year he was made 
wire chief of the district, a job 
which he held for the next ten 
years. He was then transferred 
to a larger city as manager of 
the office —then promoted to 
sales manager of the divisi 


“A year later he was sent to 
another State, as district man- 
ager. In less than a year, he was 
made manager for the entire 
Star 


T don’t know much about 
the telephone company as a 
business; I can only judge it 
by the people who work for it. 
Just where the dividing line is 
between a business and the peo- 
ple who work for it, I don’t 
know. I don't think there is 
any line.” 


Bell Telephone System 


“The Telephone Hour” 


is broadcast every Mon- 
day. (N. B.C. Red Net- 
work, § P. M., Eastern 


Daylight Saving Time.) 
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pine DecRrmences & maximum mf Cad 
fom pour vacation tour, make sure your 
re Chanblonttbetoark blast champion! wie" ™* 


WHETHER YOUR VACATION tour takes you to 
northern lakes and streams or “down Mexico 
way”, your car will perform better if your spark 
plugs are dependable and in first-class condition. 


So to be sure of carefree motoring have your spark 
plugs tested before setting out on your vacation 
tour. If they are worn out, of inferior quality, show 
leakage under pressure, or have been in service 
in excess of 10,000 miles, have a set of new Cham- 
pions installed. They will soon Ls fl for them- 
selves in gas saved, renewed 
power, speed and better all 
around engine performance. 


(he SilimeatseaDourstanding among 
liminaces 


troublesome leakage common to ordinary 
sbark plugs. Leaky spark plugs overheat, 
‘causing pre-ignition and rough, wnrespon- 
sive engine operation. Insist on Cham- 
pions—the spark plugs champions use. 


Youre abanys ahead with Chyanpice! | 
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‘ReTUaL size 
Werte MODEL BUILDERS— ATTENTION! 
as ‘Champion has designed 3 


2 spark plugs for model gas 
engines which give the same 
owewt dependable performance as the 
regular spark plugs. Sillment 


for easy starting. One piece con- 


CHAMPION 


SPARK PLUG CO, 
901 Upton Ave. 
Toledo * Ohio 
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“Look, O’Malley 
.another one 


omatuey: Another what, 
Callahan? 
catsanan: Another man that's 
switched to Goodri 
omatuey: And is that @ crime? 
eatsanan: Sure not! And if it 


were, 'tis half the 
town would bein jail, 
I'm thinkin’. 


(Left) SAFETY SILVERTOWN. Top- 
quality Hi-Flex cords make it stronger 
than ever. Duramin gives it thousands 
of extra miles. 
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SEE THE NEW SILVERTOWNS 


pe? 


F IT’S real protection you're 

looking for, here’s the ticket— 
do as so many other careful driv- 
ers are doing—put Silvertowns 
all around. They'll give you full 
protection against blowouts and 
skids... and pay you a dividend 
of extra miles by the thousand. 
Those extra miles are put into 
every Silvertown tire by Duramin. 


(Center) DELUXE SILVERTOWN: Best 
possible combination of mileage, safety, 
comfort. New safery tread smothers 
road noise to a whisper. 


‘That's the amazing “tire vitamin” 
discovered by B. F. Goodrich 
scientists. Duramin keeps rubber 
young and lively—gives you 
more safe miles on Silvertowns. 

It’s dangerous to squeeze the 
last miles out of worn tires. And 
it's unnecessary,too. Trade-in al- 


lowances are high, prices @ 


are low. See your dealer! 


(Right) LAFE-SAVER SILVERTOWN. 
Extra 20% more than the origi- 
nal Life-Saver tread tire. Notirecan stop 


you quicker, keep you safer from skids. 
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© Your models will purr when 
lobil Handy Oil. It’s ‘pon. gunn ing: 
Penetrating, guards against wear. Ex. 
cellent forthousands of uses aboutthe 
e—electrical appliances, shop and 
garden tools, points about thecar,Free 
wall clip with every can. 


MOBIL HANDY OIL 


FOR YOUR CAR ENGINE 


@ Mobil Upperlube enters the en- 
gine with the gasoline —produces 
an adsorbed film on metal surfaces. 
‘This adsorbed film provides lubri- 
cation at starting, and other times 
when the regular oil supply may be 
inadequate, thereby guarding 
against scuffing and undue wear. 


MOBIL UPPERLUBE 


Buy Where You Buy 
Mobiloil or Mobilgas 


MOBIL 
SPECIALTIES 


Mobilgioss - Mobil Stop-Leak + Mobil Radiator Flush 
Mobil Hydrotone Mobil Handy Oil - Mobil Upperlube 
Mobil Window Spray « Mobitwax - Mobil Spot Remover 


BY THE MAKERS OF MOBILOIL 


8 Please mention Porutan Scexce Moxtuny when writing to advertisers 


Coming Next Month— 


DEFENSE is the watchword in A 
ca today. Millions of men and 
of dollars have been put to work to make 
our country secure. Vessels are sliding 
down the ways of our shipyards; planes 
and guns, tanks and shells are pouring 
off the production lines of our factories. 


POPULAR SCIENCE MONTHLY 
for August will be devoted largely to 
giving our readers a comprehensive pic- 
ture of the greatest industrial mobiliza- 
tion in the nation’s history. Telling 
photographs and fact-packed articles 
will bring you the story of this many- 
sided effort that affects all of us. 


Ray Millholland will tell how indus- 
try is turning out the machines that 
make the tools of war. Another article 
will describe the job of housing the 
millions of workers and soldiers, using 
everything from prefabricated buildings 
to trailers, Military authorities will out- 
line the efforts being made to give our 
Army new speed and fire power. 


Lieut. Col. A. M. Prentiss, foremost 
American authority on chemical war- 
fare, will tell what precautions our 
Army is taking to guard itself against 
gas attacks. Hickman Powell will de- 
scribe the intricate communication sys- 
tem that links the various parts of the 
fast-moving military machine. Aviation 
developments in both the Army and the 
Navy will be reported by C. B. Allen. 
Edwin Teale will take you into tiny fac 
tories that are doing their bit to help. 


America is racing against time, with 
her future as the stake. The August is- 
suc of POPULAR SCIENCE MONTHLY 
will give you an up-to-the-minute report 
on the progress of this momentous effort. 


THE EDITORS 
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FLUID DRIVE... 


A STATEMENT BY 
CHRYSLER CORPORATION 


Gasoline and Diesel engines are mak- 
ing history. The very defense strength 
of nations is now measured in motor 
power. Combat plane, bomber, subma- 
rine, torpedo boat, oceanic freighter 
—tank, truck and military car—all 
are motor driven. 


And in this vast field of mobile horse- 
power, Fluid Drive has revolutionized 
all previous conceptions of harness- 
ing internal combustion engines. This 
new development of a time-tested 
basic principle provides smooth, vi- 
brationless power transmission. 


An Ald To Defense 


New applications of Fluid Drive 
are expanding its usefulness. It is 
indispensable wherever the flow of 
power calls for flexibility, instantane- 
ous absorption of terrific impulses, 
peak engine torque and an absence 
of vibration. Where split-second tim- 
ing is demanded, the Fluid Drive 
principle answers a vital need. A tiny 
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Fluid Drive unit controls the speed 
of airplane superchargers—giving 
motors a regulated air supply at high 
altitudes and preventing disastrous 
vibration. 


In submarines, Fluid Drive permits 
le Diesel Engine hook-ups— 
cushions volcanic power explosions 
—even disconnects the engines from 
propellers in three seconds—a neces- 
sity when submerging. Power-shovels 
now use it to absorb the shock of im- 
pact and prevent engine stall. Ie is 
solving countless other industrial and 
utility power problems. 


Exclusive of automobiles, the Fluid 
Drive principle transmits over four 
million horsepower throughout the 
world today—energy equal to the 
combined installed capacity of Boulder 
and Coulee Dams. Already, Fluid 
Drive is transmitting well over thirty 
million horsepower in the motor cars 
produced by Chrysler Corporation, 
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A Basic Principle 


Fluid Drive has taken its place as a 
basic principle of power transmission 
—along with the lever, the inclined 
plane, steam, electricity and hydrau- 
lics. Its principle is an established law 
of physics—kinetic energy—which is 
force through motion. Engine power 
is transmitted through spinning oil. 
There is no metal to metal contact 
between motor and drive shaft. 


For 25 years, automotive engineers 
have sought a means of providing ac- 
celeration without the bother of gear 
shifting—to cushion ever-increasing 
horsepower with the smoothness of 
steam and the quiet of electricity. 
Fluid Drive is the final key to this 
accomplishment. After years of re- 
search by Chrysler Corporation engi- 
neers, Fluid Drive was introduced in 
1938 on the Chrysler Custom Imper- 
ials—it since has been made available 
on all 1941 Dodge, De Soto and 
Chrysler models. 


A new ease of car control—of distinct 
advantage under present-day traffic 


conditions—is provided by Fluid 
Drive. The motorist can stop, start 
again, speed up, slow down—drive all 
day without the continual effort of 
gear-shifting. Acceleration is smooth, 
vibrationless! 


A Major Achievement 


Fluid Drive adds new safety. The 
danger of engine stall is practically 
eliminated! On slippery, icy pave- 
ments Fluid Drive gives the car a more 
sure-footed action. Traction is ob- 
tained by the cushioned flow of power 
to rear wheels. Yet, with all these im- 
portant advantages the motorist has 
nothing new to learn about driving. 


Over 300,000 owners of Dodge, 
DeSoto and Chrysler cars are enjoying 
the benefits of Fluid Drive. Like 
Hydraulic Brakes and Floating Power 
—two other Chrysler Corporation 
achievements—Fluid Drive is a major, 
permanent contribution to motoring 
comfort and safety. It creates a new 
high standard of automobile perform- 
ance and value. It is truly a modern 
miracle of motor power transmission! 


PROPUCTS OF CHRYSLER CORPORATION 
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Oisors FROM AN ORGANIC COMPOUND named beta naph- 
thoxyacetic acid, released in a small greenhouse where to- 
mato plants were about to bloom, induced the formation of 
high-quality, luscious tomatoes without seeds. The compound’s 
crystals were first melted, and then warmed slightly over an 
electric hot plate; the very slight vapor resulting caused every 
plant in the place to set fruit. Dr. P. W. Zimmerman, of the 
Boyce Thompson Institute, Yonkers, N. Y., where the experiment 
was conducted, reported also that the acid produced other strange 
effects which may have wide practical application in greenhouse 
culture, Plants watered with a weak solution of the acid formed 
tubular flowers that would not open, But they set seedless fruit 
after they had been treated with the acid. 


eMorasvnse ‘THE SPEED OF LIGHT has been a favorite 
scientific activity for years. Now Dr. Wilmer C. Ander- 
son, using a photo-electric cell, automatic recording devices, and 
mirrors, has placed the new value at 186,272 miles per second, 
which may still be 8.7 miles per second in error. This is 12 miles 
per second less than the value previously established. Dr. Ander- 
son made his determinations while at the Cruft Laboratory of 
Harvard University. 


Pressev FOR CARGO SPACE, the British have begun making 
fireproof fabrics from seaweed. Abundant supplies on the west 
coasts of Scotland and Ireland are transformed into alginic 
acid, and thence into alginates, whose fibers have good luster and 
strength. The new fabric is reported to cost less to make than 
viscose rayon. 


we STEAD OF USING purified vegetable and animal fats in 
the manufacture of glycerin, Dr. Richard §. Shutt, of the 
Battelle Memorial Institute, Columbus, Ohio, has devised a 
process utilizing available raw materials such as petroleum- 
refinery gases. The Shutt process produces no undesirable by- 
products, it is said, and gives a high-grade product essential both 
in the manufacture of explosives and plastics. 


0A vorrane QUICK-FREEZING UNIT that will enable small 
farming communities and ordinary fishing boats to quick-freeze 
their products on the spot has been perfected by Luis H. 
Bartlett, University of Texas engineer. Peas, shrimp, grapefruit 
segments, or other foods are frozen in a heavy fluid moving slowly 
through a nine-inch pipe. A slowly turning screw pushes them 
along, and also scrapes the sides of the pipe to prevent ice crystals 
which might clog the machine. The food is easily handled and 
packaged, because it emerges in separate pieces rather than in 
solid blocks. The unit costs $1,500 and measures five by five by 
eight feet. The University itself will manufacture the machines 
and lease them to users. 
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Another “Room for Bobby” 
Built from an Old Chest 


Wien Dr. M. J. Lossow, of the Bronx, 
New York City, read Clifford McBride's 
article “I Build a Room for Bobby" in the 
March issue, he thought the idea of a nautical 
boy's room was a clever one, and decided to 
try it himself. The photograph shows the 
result. For lumber he took apart an old 
chest, so that the only cost was about $5 for 
varnish and nails. Dr. Lossow has built a 
lot of things around his house, and a previous 
construction job in the kitchen was photo- 
graphed for publication in a utility house 
organ. The boy’s room was built in spare 
time and finished in two weeks.—R. M., New 
York City. 


Can Anybody Beat This Record 
for a Penny-Balloon Flight? 


Like many others in the general science 
classes of my school, I have been sending up 
toy balloons filled with hydrogen gas. I seem 
to hold the record around our town by send- 
ing one all the way to 
Crosstown, Mo., about 
500 miles away, in 14% 
hours. I sent it up 
about 7:30 p.m. one 
day, and about 10 the 
next morning a dog 
found it in a field near 
Crosstown and brought 
it to a farmhouse. I 
had attached a note 
asking that the finder 
communicate with me, 
and the farmer did so. 
T'd like to know what 
is the record for penny balloons like my own. 
—J. A. F, Lincoln Park, Mich. 


MAYBE SOME HICE MANS 
DOG win FIND "Ts 


This Hits the Hypothetical Nail 
on the Hypothetical Head 


Tue request of J. S., of Corona, N. ¥., for a 
formula to predetermine the strength of a 
bow recalls a plea I once made for help in 
solving a problem in ballistics. Enough 
formulas and calculations came in to sink an 
M.L.T. professor. They had only one thing in 
common: they were all wrong. A slide rule 
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shipshape boy's room was built by Dr. M. J. 
Lossow. Cabinets under the bunk provide storagi 


can be a snare and a delusion, It might be 
possible to prove by calculus that a six-foot, 
two by two-inch white-oak stave bent to a 
180-degree arc would propel a two-ounce 
arrow 623 yards—which would be fantastic. 
As an archer, J. 8. must know that two bows 
of the same wood and identical dimensions 
would not only have an entirely different 
cast, but that each bow varies from hour to 
hour from relative differences in tempera- 
ture and humidity, and according to the 
length, weight, shape, and feathering of the 
arrows used. The improved American type 
‘of bow was developed by long, careful practi- 
cal experiment, not by Hookes’ law (whoever 
he was). Calculating the cast of a hypotheti- 
cal bow shooting a hypothetical arrow is 
about as practical as estimating the contents 
of a woman's handbag by geometry.—P. St. 
G., Coconut Grove, Fla. 


Just Don’t Leave the Pieces 
lying Around the House 


‘You have lately been printing a lot about 
cyclotrons, molecules, 

and atoms, but the 
last few months you 
slacked up. How about 
Y some more? And while 
you're at it, how about 
showing us how we 
could build a home 
~ cyclotron? I sure am 
getting eager to do 

some atom-busting 
myself.—B.C.P., Jr, 

Sulphur Springs, ‘Tex. 
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This Bottle Neck is Your 


Opportunity 


A very real bottle neck has occurred in 
industry. 

The millions of men going to work in the 
defense industry and business boom need thou- 
sands—hundreds of thousands—of supervisors 
andexecutives.ExpandingGovernmentagencies 
are calling for many specialists. Regular busi- 
ness needs experts to take care of expansion 
and to replace men called to military service. 

The need is for all sorts of executives and 
specialists—foremen, supervisors, superintend- 
ents, accountants, traffic men, tax experts, 
time keepers, department managers, auditors, 
cost experts, production men, etc. The need 
will grow and continue for years to come. 

‘There just are not enough men ready for 
these places nor can industry take the time to 
train them, Thousands—scores of thousands— 
must get their own training. 

That is your opportunity—if you are ready 
or will get ready quickly. Never again will you 
have such an opportunity to command the suc- 
cess you want. But you must act decisively— 
immediately. The more quickly you get ready, 
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the sooner these millions of new workers will 
be pushing you up the ladder. 


And LaSalle Offers You 


Just the Help You Need 


Our courses are practically built to order for 
this opportunity. Condensed, practical—the 
minimum of theory and the maximum of prac- 
tice. Prepared for spare. time study—you can 
go as fast or slowly as you wish, You need not 
wait until you finish—what you study tonight, 
you can use on the job tomorrow. Alll are spe- 
cialized, executive training courses. They are 
moderate in cost and easy terms are available. 

Some of our training programs may cover 
just the field in which you see opportunity. 
Read them in the coupon below, Then check 
the one about which you wish full information 
—and mail the coupon today. Remember—the 
sooner you start, the sooner you will be ready 
for the opportunity. 


CHICAGO 
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SANI-FLUSH CLEANS OUT 
RADIATORS TOO! 


ani-Flush 


UT RADIATORS 


$1 AUTOCOMPASS $1 


A professional Aviation Type Instru- 
ment in swank molded black plastic. 
Highly accurate, easy to mount per- 
manently, may be compensated with- 
out —tools—this compass uncondi- 
tionally guaranteed as to materials 
and workmanship. An auto or small 
boat necessity at only $1. Send for 
yours today. Postpaid. Dealers write. 


SHERRILL RESEARCH CORPORATION 
PS 741 Peru « Indiana 
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More Sartorial Suggestions 
for Dressy Lathe Operators 


‘Tucktno the end of your four-in-hand tie 
into your belt while working at a lathe, as 
suggested by L. H., is 

better than wearing 
the tie loose, but this 
partial protection may 
be lost if the belt slips 
or the tie is accident- 
ally pulled out. And so, 
if a tie must be worn, 
why not specify a wide 
belt extending from 
the chin to the waist, 
with a sandpaper lin- 
ing to grip the tie? If 
this is too much both- 
er, I suggest that the 
decoration be tied at the back of the neck, It 
may be difficult to do, and the wearer may 
not know whether he is going or coming, and 
may inadvertently back into the trash’ box. 
Asa final suggestion, he might wear a dickey, 
with the tie neatly painted on. But if he is an 
indifferent fellow, like this writer, he will 
take the tie off ‘altogether—W.F.W., Los 
Angeles, Calif. 


MEY, EVEN A DICKEY CAN 
Ger cavant TnEY Am 


Reader Says Wright Is Wrong 
as Inventor of the Airplane 


In your Science Stunts article for May, you 
mentioned the pendulum of Foucault, at the 
Pantheon in Paris, You should have men- 
tioned also the airplane of Robert, at the 
Museum of Arts and Trades, also in Paris. 
The Wright brothers 
may have been the 
first to really fly, but 
it is not correct to say 
that they invented the 
airplane, because Far- 
man was experiment- 
ing with his own ma- 
chine at the same time, 
and Robert had been 
flying at least 50 years 
before. Perhaps you 
would not call that real 
flying, because the 
wheels would touch the 
ground again after a few hundred feet in the 
air. It is nevertheless a real airplane. The 
craft is a multiplane made of wood, and the 
engine was much too heavy. The inventor, 
having spent all his money, had to abandon 
his pet idea, as no one wanted to help him.— 
A. L.,, Newcastle, Calif. 
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Catching poisonous snakes... 
milking them of their death de 
venom is the dangerous occupation of 
E. R. Allen of Silver Springs, Florida. 
Because, strangely enough, the orange 
colored venom of a diamondback, for 
instance, is one of medicine’s greatest 
blessings to mankind. Properly pro- 
cessed it kills pain . . . helps diseases 
like arthritis and sciatica . . . and con- 
trols that dread of all surgeons, 
haemophilia. Popular Science on the 
screen tells this dramatic story of sci- 
ence turning death into life at your 
local theatre. Don’t miss it! 


-popular.- 
scienee 


on-the-screen 


Popular Sciene: 
353 Fourth Avene, New York, N-¥- 


[Ey Mes my vote te bring the Inet ise 
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‘John, how quickly you 
stopped that pipe leak” 


"A Few centsworth 
of SMOOTH-ON did it” 


Split pipes need not mean an expensive 
plumbing job if you have a can of Smooth- 
On No. 1 handy. Leaks in boilers, heaters, 
tanks and radiators, too, are quickly sealed 
with Smooth-On. This many-purpose iron 
cement can further be used to tighten loose 
shelf brackets, tool and cutlery handles, 
and hardware fixtures all over the house. 
Get a can of Smooth-On from your dealer, 
or if necessary, from us, without dela 
you will be prepared to take care of many 
big and little repair jobs that would other- 
wise run into big money. Sold in 134-oz., 
7-07., 1-Ib. cans and larger kegs. 


FREE 


40-Page Repair Handbook, with 170 ai 
Frame ‘and nimple instructions for ‘ma 
fae tthe home, on the at 
{0" and in" the shop." Contains many 
heipful’ suggestions not, published ‘else 
here. Tolsbtain your free copy of this 
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Those Venetian-Blind Slats 
Would Make Fine Yardsticks 


Have you ever been given a yardstick by a 
business man, with his advertising on it? 
Have you taken that misprinted, warped 
piece of soft wood and tried to measure and 
draw some straight lines with it? If you 
have, you will know that it just cannot be 
done. I have avoided this crooked or wavy 
work by using a good folding rule for measur- 
ing and a Venetian- 
blind slat as a straight- 
edge. If some one 
‘would combine the two, 
it would be an inexpen- 
sive timesaver for 
home craftsmen. 
That's my suggestion 
to JL. Z., who is both- 
ered by the waste of 
left-over slats. Why 
not bundle up the ex- 
tras and sell them to a 
remembrance-adver- 
tising company? Ruled 
and stamped with advertising, they would 
make grade-A rulers and yardsticks. The 
holes or slots in the slats are not a drawback, 
either, as they make it easy to hang up the 
yardstick —R. A, Morris, Minn. 


HM, MAyBE youve cor 
Sone THING THERE! 


Many other uses for Venetian-blind slats 
were suggested by readers—Ed. 


His Barber Was a Sharper, 
So He Sharpened His Own 


ArrexTion W. H. H., Roanoke, Va.: Suggest 
you do not take Ed.'s advice about going to 
your barber to learn how to sharpen your 
straight razor. Your barber will probably 
tell you what mine told 

me: “I'll sharpen it for 

you for a quarter.” BOO! 
‘That's all the satisfac- 
tion I got, so I experi- 
mented for myself. 
Here is my method: 
Clean strap with lather 
and dry well. Then put 
on some good talcum 
powder. Hold razor at 
about 45-degree angle 
d strap not too tight, 
and use some elbow 
grease. My old straight 
edge is so sharp the whiskers drop off before 
it hits them, from sheer fright—G. N., To- 
ledo, Ohio. 
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production 
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Jobs for MACHINISTS 
and bigger pay for men who know their work 


‘This home-study course gives you the practical facts on 
modern machines, up-to-date methods, you need to advance 
In'machine shop Work. ‘Take advantage of the other man's 
experience as found in books, to solve your problems 
Increase your efficiency, with 
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found an effective and humane way of 

killing them. Aboard the whaling boat, 
a powerful electric generator produces the 
necessary current. One side of the genera- 
tor is “grounded” to the sea. Electricity 


E itera WHALES has been 


from the other side is led, through a cable 
bearing a metallic strand, to the harpoon. 
When the quarry is within range of the har- 
poon gun, the missile is fired. A square hit 
instantly completes the circuit through the 
whale's body and the sea, dispatching the 
animal before it can plunge into the depths. 
In a special harpoon line recently invented 
for the purpose, an insulated electric conduc- 
tor forms the core, so that no other means are 
required for attaching it. Inner and outer 
wrappings are of yarn, twisted with dif- 
ferent pitch so as to distribute the strain 
evenly throughout the cable. ... IF A MINE 
RESPIRATOR seems a thing of beauty to its 
designer, far be it from the Patent Office 
to gainsay him. And so, to William P. Yant, 
of Pittsburgh, 
Pa, it recently 
has issued a s 
ries of design pat 
ents covering 
“The ornamental 
design for a gi 
mask, as shown.” 
THERE'S NO 
CAP TO LOSE, or 
drop down a drain 
hole, ina shaving- 
cream tube de- 
signed by Ray- 
mond C, Rupp, of 
Kendallville, Ind, 
Squeezing the 
tube ejects the 
q contents through 
-_ a C-shaped slit in 
a thick disk of sponge rubber, which may 
be used as an applicator if desired. Because 
of the material's natural springiness, the 
slit is self-closing. Similar containers are 

(Continued on page 
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With the Inventors 
(Continued from page 20) 


recommended by the inventor for shoe pol- 
ish, mechanics’ soap, ointments of various 
sorts, and dressing for fishing lines. 
BY COMBINING A SAWHORSE with quick-act- 
ing vises, William Wertz, of South Gate, 
Calif., offers a convenient new aid to the 
handy man 
around the house. 
Turning the hand 
wheel of either 
vise rotates a 
screw threaded in 
opposite direc- 
tions at its ends, 
so that the mov- 
able front jaw ad- 
vances toward the 
stationary rear 
jaw at double the 
usual speed. Thus 
a board may be 
clamped to the 
sawhorse in a 
jiffy for planing 
or other work. 
AFTER NINETEEN 
MONTHS OF WARFARE, England still was 
paying Germany for the use of Nazi pat- 
ents. British concerns argued it was cheap- 
er to renew existing rights abroad than to 
obtain new ones at home. Stranger yet, the 
procedure has had the official sanction of 
the Trading with the Enemy Act... . 
EXTRA POWER FOR CLIMBING a steep slope is 
built into a bike designed by Raymond 0. 
Letch, of Waterloo, Iowa. When pedaling 
becomes too hard, the cyclist gives himself 
a boost by pumping the handlebars back 
and forward. This automatically engages 
an auxiliary drive, so that the bicycle will 
be driven by the combined force of the 
rider’s arms and legs. No difficulty is en- 
countered in steering, the handlebars being 


turned as usual regardless of their position. 
Through a pair of steering arms, this ro- 
tates the front fork in its journaled head. 
When the auxiliary drive is not being used, 
(Continued on page 24) 
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the handlebars are latched at a point about 
midway of their stroke. ... HOW NoT TO 
PALL OFF A HOUSE, when you're painting or 
repairing a roof, is a problem neatly solved 
by Hermann Brecht, of Union, N. J. Up 
where the work is to be done, the user of 


this invention simply tosses a sandbag 
across the peak of the roof to the opposite 
side. From webbing surrounding the bag, 
a sturdy rope leads back to the worker, 
ending in a loop of adjustable size that en- 
circles his waist. With the aid of friction, 
the outfit thus forms a perfect counterbal- 
ance, and still allows the user complete 
freedom of movement. When he reaches 
the end of his tether, the bag is easily 
hitched along. According to the inventor, 
his safety device can be employed to advan- 
tage on all kinds of roofs, such as shingle, 
tile, or slate, and becomes especially useful 
when the housetop is slippery or steeply 
pitched... . SiDE BY SIDE, a pair of chil- 
dren may enjoy a frolic on a seesaw of 
recent invention. 
Instead of being 
placed at opposite 
ends of a plank, 
the seats are 
mounted along- 
side each other on 
separate bars. 
These are con- 
nected at their 
ends with a series 
of links, as shown 
in the illustra- 
tion, so that one 
child goes up 
while the other is 
coming down. 
Substantial legs 
resting upon the 
ground prevent 
the novel seesaw from capsizing. ... IF You 
WANT to patent an improvement upon a 
bicycle, a printing press, or any other ex- 
isting machine, your application must spe- 
(Continued on page 26) 
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cifically distinguish between what is old and 
what you have contributed. Beyond this, 
the description, drawings, and claims should 
cover only your improvement and the parts 
with which it necessarily interacts. . . . 
WHEN LONG-RANGE BOMBERS undertake mis- 
sions beyond the 
flying radius of 
fighter escorts, 
they must rely 
upon their own 
guns for protec- 
tion. One of the 
most difficult 
problems of mili- 
tary designers 
has been to ar- 
range these guns 
80 as to leave no 
“blind spots,” or 
vulnerable areas 
in which an at- 
tacker cannot be 
fired upon, espe- 
cially near the tail 
of the plane. John 
C. Sanders, of Se- 
attle, Wash., does the trick by disposing 
three guns in streamline turrets, spaced 
symmetrically around the cross section of the 
fuselage. The result is a virtually unbroken 
field of fire, by entering which a would-be 
attacker risks disaster, as depicted above. 
... RADIO MUSIC flows more sweetly from 
globular loudspeakers, maintains the inven- 
tor of the model pictured here. The top of 
its spherical diaphragm is anchored by a 
vertical rod, from the inside, while the lower 
end terminates in a moving coil. Radio im- 
pulses drive the coil up and down, making 
the globe alternately swell and shrink. At 
each pulse it emits an audible sound wave. 
Corrugations in the sphere help to make it 


flexible and responsive. To prevent undue 
resonance being produced at certain fre- 
quencies, the interior rod carries “damping 
elements,” consisting of a series of disks 
made of spongy material. 
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To these eternal questions, the answers 
given by Edwin J. Dingle, Fellow of the 
Royal Geographical Society, are unusual. 
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The method was found in remote and 
mysterious Tibet, formerly a forbidden 
country, rarely visited by outsiders, and 
often called the land of miracles in the 
astounding books written about it. Here, 
behind the highest mountains in the 
world, Mr. Dingle learned the extraor- 
dinary system he is now disclosing to the 
Western World. 


He maintains that all of us are giants 
in strength and mind-power, capable of 
surprising feats. From childhood, how- 
ever, we are hypnotized, our powers put 
to sleep, by the suggestions of associates, 
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by what we read, and by various other 
experiences. To realize their really mar- 
velous powers, men and women must es- 
cape from this hypnotism. ‘The method 
found by Mr. Dingle in Tibet is said to 
be remarkably 
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Out of the Night 


N LOS ANGELES it is eleven o'clock; 
in Detroit, one; in Schenectady it is 
two o'clock in the morning. 


But tonight, there’s a day’s work to 
be done in America. In Los Ange 
Detroit, Schenectady, men are at work 
They are building 
Angeles, tanks in Detroit, generators in 
Schenectady. 


bombers in Los 


Listen! You will hear them: stace: 
beat of rivet guns. . . crackle of weld- 
ing torches . . . harsh whisper of turning 
thes, The sounds of America working! 


Look! You will see them: factory 
windows ablaze at night... . long freights 
rolling by in the twilight . . . somewhere 
in Newfoundland six bombers, motors 
idling, poised eastward on a runway in 


the gray dawn. The signs of America 
producing! 


Many men, many places, three shifts, 
But one job—to make America secure. 


Different machines, making different 
things. But behind them alll one universal 
force: electric power—turning lathes, 
joining metals, providing a changeless, 
universal light. 


For more than 60 years electri has 
been the power that makes all work kin, 
In itself one of the major industries that 
have contributed so much to American 
life—contributing now in its own right 
to national defense—electricity is today 
vital to all the others as they labor “all- 
our” in America’s defense. General 
Electric Company, Schenectady, N. Y, 


GENERAL @) ELECTRIC 
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POPULAR SCIENCE 


Seeing 


The 


Invisible 


The Electron Microscope 
Solves Industry's Puzzles 
By Revealing Many Things 
No One Has Seen Before 


By ALDEN P. ARMAGNAC 


NEW commercial model of 

the electron microscope, per- 
fected by the Radio Corporation 
of America, recently solved its 
first industrial problem. 

White pigment is used to coat 
paper like this, so that photo- 
graphs will reproduce well. One 
standard pigment is precipitated 
chalk. A Stamford, Conn., manu- 
facturer thought he had a better 
one in natural calcite rock, ground 
to tiny particles. Could his re- 
search laboratories back him up? 
Fine optical microscopes showed 
no appreciable difference between 
the pigments at 2,000 diameters, 
their utmost power of magnifica- 
tion. But the Stamford techni- 
cians possessed the first commer- 
cial RCA electron microscope, em- 
ploying a beam of electrons in- 
stead of light, focused with mag- 
netic coils instead of lenses, and 
fifty times as powerful as the best 
light microscopes. 

Clearly visible when magnified 
36,000 times, the structure of pre- 
cipitated chalk, formed of slender 
crystalline prisms, looked as po- 
rous as a blotter. In contrast, frag- 
ments of the ground calcite rock 


SOAP looks like this when mag 


ron microscope are circles of 
9‘ inch in diameter, here compared 
with slide and’ cover gloss of ‘oplical microscope 


* x 
mS 
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Coated with collodion, which i 
electrons, the slide receives spe 


'tronsporent™ to 
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Then it goes into the brass capsule at for left 


is placed in the microscope through on 
“lock that p: vacuum in the instru- 


the slide to the position desired for photographing 
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proved to be a dense, relatively non-absorb- 
ent material. Since the new pigment would 
soak up less casein, the adhesive used to 
bind it to paper, the manufacturer success- 
fully launched his brand upon the market. 

On the opposite side of the continent, a 
maker of insecticides found by experiment 
a preparation especially effective for spray- 
ing orange groves. Specimens later photo- 
graphed under the electron microscope, at 
magnification of 44,000 diameters, at once 
told why. The preferred preparation dried 
in thin plates, covering much greater sur- 
face than the others. If the maker had 
used the new research tool in the first place, 
he would have spared himself much labor. 

Neither of these tests required anything 
like the full power of the electron micro- 
scope, Whose amazing photographs can be 
enlarged to give clear definition at 100,000 
diameters or more. A human hair magni- 
fied to the same extent would be as thick as 
the biggest tree trunk. Here are some of 
the strange sights the microscope reveals: 

Ordinary soap, the solid-looking kind you 
wash your hands with, becomes a thicket of 
tangled fibers. The long-standing mystery 
of how it removes dirt may be solved by 
study of such photos, 


POPULAR SCIENCE 


The best grades of face powder, and com- 
positions used for delicate polishing opera- 
tions, look like shrapnel. 

Impalpable smoke from burning magne- 
sium, used in flares and incendiary bombs, 
forms beautiful cubical crystals. 

Tiny dark specks, believed to be mole- 
cules, appear in filaments of synthetic rub- 
ber magnified 100,000 times. 

Views of disease germs, revealing details 
never before seen, may make bacteriologists 
s all over again. One kind 
has spiny “ whether for locomotion 
or not awaits further research, Diphtheria 
germs have been seen to absorb a salt and 
transform it into pure tellurium—an exam- 
ple of the possibility of watching germs 
react to different chemicals. Viruses in- 
jected into rabbits have been seen attacked 
by antibodies. 

‘The compact new electron microscope, its 
power supply built in, is the outgrowth of 
experimental apparatus developed by RCA 
a year ago. At Camden, N. J., eighteen of 
the new $9,500 models are nearing comple- 
tion. According to report, priority in deli 
ery will go at Government request to 
laboratories which will use the superpower 
microscopes in national-defense work. 


Incased in a holder, a 2 by 10-inch photographic 
plate goes into the microscope. Then the fluorescent 
sereen is moved, as shown below, for on exposure 


is 


JULY, 1941 


FACE POWDER looks like shrapnel at a magni- 
fication of 35,000 diameters. Below is commercial 
IRON OXIDE, used for the finest polishing op- 
erations, as it appears enlarged 15,000 times 


PRECIPITATED CHALK, magnified 36,000 times by 
the electron microscope. For comparison, below is 
the some material magnified 2,000 times by one 
of the finest microscopes made in the optical type 
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One of America’s Oldest Arts 


INCE prehistoric times mask making has 

been an American art. The first Ameri- 
can, like the Indians and Eskimos of 
times, carved huge, fearsome faces out of 
wood, and wore them in religious dances to 
frighten away evil and disease. Sometimes, 
however, entertainment may have been his 
goal, as it is of the modern mask maker 
like Remo Bufano, a short, lively It 
American of New York's Greenwich Village, 
who is one of the foremost present-d 
mask sculptors. Bufano has created be 


cent 


tween 2,000 and 3,000 masks out of papier- 
hé. He began as a boy in New York's 

“Little Italy,” and devoted so much time to This wood mask wos corved by on ancient American 

his hobby that neighbors often commented Color 1” a 4 Natweat 


that his days might better be spent in look. 
ing for work. But by the time he reached has made him famousthroughout the country. 
manhood he had a city-wide reputation and _- His masks have been used at New York's 
his hobby became a profitable career that Metropolitan Opera House in a production 


... 08 wos the one ot the left, while these nursery-rhyme characters are three of 60 created by Remo 
Bifano, modern exponent of the art, for the clowns in the Ringling Brothers ond Barnum & Bailey Circus 


2) The cloy model is covered with plast 
following a sketch of his own or forced by burlap, to form a mold. D: 
by the customer ordering it this is token off in sections and reassembled 


4 Now the post 
moved from the plaster cast and ! 
ed. Note holes and other openings are cut 


5 je the paper shell, & Before. be providing plenty of 
along with mechanical fixtures for ef holes for ventilation. He covers them with 
such as moving jaws, usvally worked by strings i 


7 Aground coot of white paint goes on os 0 
priming before the final pai 


Bufano examines the product, « 


of the ancient Greek tragedy, “Oedipus 
Rex," and in various Broadway shows. This 
year the Ringling Brothers and Barnum & 
Bailey Circus features his masks in the 
parade of the clowns. 

Bufano tailors his masks to fit individual 
wearers, For Eva Le Gallienne's production 
of “Alice in Wonderland” he made plaster 
life masks of the 40 performers so as to 
make sure that his three-dimensional copies 


This moon mask was @ problem in engineer 
ing. A wite framework supports it, and the 
wearer steps into it like o pair of pants 


of John Tenniel's famous drawings would 
fit snugly. Some of these were only pieces 
to be pasted onto the performer's faces, 
such as a set of jowls for the horse-faced 
Duchess. 

Bufano has a great admiration for the 
ancient mask makers, par- 
ticularly the Greeks, He 
points out that the trump- 
etlike lips of the ancient 
dramatic masks magnified 
the performers’ voices, so 
that they could be heard 
in the vast amphitheaters, 
and that the stylized ex- 
pressions suited the for- 
mal plays in which the 
situations and characters 
came from mythology. 


Horse masks covered with 
Their spots 
with embroidery 
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Air Safety for Factories | 


AN ARCHITECT SURVEYS THE PROBLEM OF INDUSTRIAL BOMBING PROTECTION 


The author of this article, Konrad F, Wittmann, has had 
wide European experience in designing buildings for safety 1 
in air raids. Below, on an aerial photo of an American 


manufacturing area, he points out some typical danger signs 


Tanks are too near the This building is Residential ores is Here a stone bridge 
ligscindive rltead, A. so pleced thot th property ploced for 4 only ace 

hit with a bomb could tie collapse would block — awayfromthe plantsand to the large plant at 
up through traffic by rail access to all plants other military objectives right. Too vulnerable! 


ing tanks are Gos works supplyin; 
ion to bomb- 1 0 the whole area ar 

‘As shown here, they the one spot most | 
quite unprotected to be hit hard in a 


ht 


in Windows reflect th 
whi 


A fire spreads 
such a place 


result, most American 
industrial plants are a bomber’s dream 
of a perfect target, so big and bright and 
shining he can hardly miss them. Best of 
all, in many instances a single bomb can 
isolate a huge bunch, by demolishing a 
bridge, crossroads, or railway junction. Col- 
Japse of one building, too, will often block 
éraffic to several others, and so many power 
plants are built in danger zones that, with 
luck, he will be able to paralyze entire 
towns. 
At present there is little time to move 
existing factories, but the danger can be 


ACTORIES, like bananas, grow in 
bunches. As 


Narrow courts bi 
tween buildings ore 
bed. An explosion h 


has a devastating effect 


19s on the piers a1 


outlined against the dark wate: 


By effective camouflage, they would 
be made to blend with background 


6 Here. © glossfronted 
building is too near 
@ tank. Expanding goses 
would shatter the windows 


minimized by constructing alternate en- 
trances, roads, power plants, and sewers. 
‘This is more important than camouflage, as 
concealment can never be perfect. Fac- 
tories and bridges, factories and railway 
junctions, are explosive neighbors. The vul- 
nerability of their sewers has concerned 
Londoners more than the destruction of 
their homes. 

Because of topographic conditions, it is 
useless to try to hide some plants: a fac- 
tory in a river bend is easily located, no 
matter how well it is camouflaged. Many, 
however, can be made confusing to the eye 
of the bombardier, and some of them even 
hidden from the almost X-ray vision 
of the aerial camera. 

Painting fields and gardens on the 
roofs won't hide them, however, any 
more than the dazzle painting of the 
first World War, since the building 
will still cast long shadows. Seen 
from great heights, all colors run 
into one another to a smudgy green 
or gray, but shadows stand out 
clearly. Nature is always irregular, 
but the shadows cast by factories 
spell out an easy lesson in geometry 
which he who flies may grasp at @ 
glance. 

It is almost impossible to elimi- 
nate the shadows cast by buildings 


_— 7 Very long roofs with light-reflect- 


9 surfaces ore perfect signposts 
to guide enemy bombers to their targets 


8 An uncamouflaged porkit 
foo, makes a white spot that is vi 
on the landscape for a great distance 


lines. Arrows indicate spots wh 
of buildings would block traffic 
cutting off flow of materials and products 
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of several stories, but fortunately most 
factory buildings are fairly low. Snaky, 
cantilever roofs have been devised to break 
up their shadows, and make them look like 
a woodland, field, or a residential area. 

Bright roofs and reflecting rows of win- 
dows signal to the bombardier even more 
loudly than shadows. Windows of sawtooth 
roofs, which reflect the sun's rays back 
into the air, are among the worst offenders. 

‘The aim of camouflage is to make a build- 
ing invisible by blending it in with the 
surrounding landscape. The pattern of the 
neighborhood thus determines the scheme. 
A factory tricked out to look like a field is 
no good if it is in the center of a residential 
district. Instead, the large masses and 
lines of the factory must be broken up into 
a checkerboard of small brown, red, gray, 
and green spots to simulate courtyards, 
houses, gardens, and trees. 

Visibility, especially at great distances, 
is more a matter of reflections than of 
colors. Every one with any experience in 
photography knows that smooth surfaces 
appear much brighter than rough textures, 
that glossy surfaces reflect light and ap- 
pear white, while dull surfaces of the same 


color absorb the light and look darker. 

This is true to a large extent even to the 
eye of the bombardier, as he looks through 
a telescope or finder. It is doubly so to the 
aerial camera. Cameras which open auto- 
matically give strips of overlapping pic- 
tures having a three-dimensional effect 
when studied under the stereoscope. Special 
lenses, infra-red film, and color photography 
will usually brush aside the trickiest screens. 

Where the neighborhood pattern permits, 
planting roofs with grass, shrubbery, and 
even trees is best. Trees around factories or 
in parking areas make it difficult to pick 
out a camouflaged building. Where roofs 
are painted, dark colors and flat paint are 
generally preferable. 

Water reservoirs and storage tanks 
should be underground, or at least away from 
buildings. A water basin for emergency use 
can be shaped like a swimming pool, Hoods 
may be placed over storage tanks to elimi- 
nate shadows and, at the same time, protect 
them against splinters and light bullets. 
Embankments will prevent flooding and, 
in the case of chemicals, usually prevent the 
spread of fire. 

Nearly all camouflage of existing fac- 


At the loft is @ dangerous congestion 
of buildings. Eosy to locate, it hos 
narrow courts to increase violence of 
explosions, Power plant is vulnerable 


Foirehitd Aerial Surveys Photo 


‘An improvement is shown in the layout 
above. Open courts dissipate force of 
explosions. Collapse of one building is 
not so serious. Power plant is isolated 
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tories is makeshift at best. They are too 
congested, too geometrical in pattern, and 
generally located too near other military 
objectives, such as railroads, highways, and 
docks. A great many of this country's key 
plants lie along the seaboard. New ones 
should be built far inland when possible. 
Best is wooded country, far away from 
natural landmarks such as rivers, lakes, and 
hills casting characteristic shadows, as well 
as far from main highways and railroads. 
‘Transport may be more expensive, but that 
must be secondary to concealment. Plants 
should be broken up into a number of small 
ones, and the buildings of each factory kept 
small and scattered, with trees arching 
over the roads connecting the different 
buildings. Twenty small, low buildings, a 
quarter of a mile or so apart, are much 
easier to camouflage than one big one. 
Underground factories are, of course, the 
safest, but a new type of plant, built recent- 
ly in the United States, promises much. It 
is windowless and equipped with fluorescent 
lighting, and zoned air conditioning. Proper 
light, temperature, and humidity can thus 
be provided at all times, no matter what 


the conditions outside, while bulkheads, sim- 


ilar to those in ships, will localize damage. 
Absence of windows, however, while it 
makes camouflage easier, tends to multiply 
the effect of explosions. Study of explosions 
of many kinds shows that the more window 
panes are blown out the less damage is done 
to building and machinery by internal blasts. 
Similarly the risk of demolition is reduced 
by providing open space between buildings, 
when several must be grouped fairly close 
together. In theory, at least, round build- 
ings would be the least vulnerable, because 
they offer the least resistance to air pres- 
sure, Square buildings are better than rec- 
tangular ones, and low ones much less vul- 
nerable than structures of several stories. 
Structural frames of steel or reinforced 
conerete are less likely to collapse than 
solid walls of brick. Such frames, with 
light curtain walls and big windows, there- 
fore are better when buildings must be 
grouped. Material which will break into 
large pieces is preferable for both buildings 
and paving to bricks or other material 
which will disintegrate into small bits, for 
such small bits will often damage machinery 
more than shell fragments, 
Roofs as well as walls and windows can 


In this view of the 
orea shown on pages 
48 ond 49, contrast 
of a shadowed hill, 


reflecting walls is 


@ guide to bombers 


By changes'ndicated 
here, visibility is 
lowered and the dan- 
ger of direct hits is 
reduced, The byroad 
‘along the waterfront 
gives an additional 
artery for suppl 
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Long, regular factory 
buildings are hard to 
blend with their sur- 
roundings. They have 
characteristic shapes 
that betray them... 


fern of irregular squares, 
This con be imitated in 
planning factory districts 


Nature is always irregular. 
Any regularity, such as the 
straight row of trees, shows 
man's hand. A wooded 
orea is best for factories 


provide safety valves. It is often better for 
a roof to be blown off easily than it is for 
it to confine an explosion, with consequent 
greater damage to machinery and the frame 
of the building. 

Just as the invention of firearms led to 
the razing of the walls of medieval towns, 
and resulted in expansion of cities and 
towns, so the need to protect buildings from 
bombings must of necessity revolutionize 
factory design and even result in the use of 
new materials. 

Esthetically the changes in factory design 
enforced by the need for protection against 
enemy aircraft can hardly be for the worse. 
Overcrowded industrial areas have long 
been ugly and unhygienic. Decentralization 
should certainly provide cleaner and more 
healthful working and living conditions, 
while blending factories into the landscape 
is bound to improve their appearance, 


As shown in the, upper illustration, 
old-style “daze” camouflage painting 
is no good for factory roofs. Shadows re- 
Veal the shape ond height of buildings 


Roofs of, serpentine outline, planted in 
gross ond surrounded by id ine 
viel ureariee The Niet oe 
fective only on low buildings, however 


For forming country, low, flat-roofed 
buildings fit into the patchwork pattern 
of the cultivated fields. This device is 
illustrated in the drawing ot the left 
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a 4 Cafe Owner Uses Coal-Shed “Studio” 
aed 


: To Operate His Homemade Juke Box 


Operator announces numbers in radio 
style and dedicates some to regular 
patrons. Sound effects yield comedy 


UTTING two of his hobbies to work, the 

proprietor of the Hotel de Hamburg in 
Paw Paw, Mich., now provides his customers 
with free music of their own choice while they 
eat. One hobby, tinkering with radio equip- 
ment, enabled him to convert a coal shed into 
‘@ “broadcasting studio,” equipped with two 
electric phonographs and a microphone which 
were hooked up to loudspeakers in the res- 
taurant. The second hobby, collecting phono- 
graph records, had provided him with a library 
of 3,000 selections, ranging from classical 
music to the latest swing. A list of the rec- 
ords, posted on a wall of the restaurant, with 
a second microphone beside it hooked up to a 
speaker in the studio, permits the customers 
to tell the operator of the phonographs what 5 RaAaliaver 
they would like to hear. ‘a microphone hooked to © speaker in the studio 


“Centering Microscope” Spots 
Drill Point Within .00018 Inch 


LocaTiNG a drill point within .00018 inch of 
a desired point is said to be possible with a 
“centering microscope” developed by Stanley 
Griffin, of Glendale, Calif. The instrument is 
fastened in the chuck of the drill press with 
which the hole is to be made, and a 70-power 
lens system then throws an image of the work 
to be drilled on a leaded prism within the 
microscope. When the marked point where the 
drill is to be centered appears in the center of 
a square formed by two sets of parallel lines 
.004 inch apart, the operator knows the work 
is properly placed. Then the microscope is 
removed and replaced with the drill, and unless 
something slips, the finished hole is right where 
it belongs. Aircraft and automobile manu- 
facturers are said to be testing the device. 
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INDUSTRY 
REVIVES AN 
OLD PUZZLE 


Releasing a shell gripped 
by the patterned oft- 


elty. Raising the release 
bar relaxes the wire mesh 


In the lower photograph, 
@ projectile is suspended 
in a lift of another type. 
It cannot slip out unless 
the release bor is 1 
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IN A centuries-old Chinese novelty, Vivien 

Kellems of New York City has found a 
new way to handle war projectiles, and to 
perform a host of useful engineering tasks. 

The original Oriental puzzle, a tubular 
sheath of braided straw, traps a finger 
thrust into it. The harder you pull, the 
tighter it grips. Countless generations have 
enjoyed the mystifying toy, but it remained 
for Miss Kellems—now Kellems Products, 
Inc.—to devise practical applications for it. 
Strong wire, instead of straw, now serves as 
the raw material. 

For moving artillery shells, one model 
employs a woven cage with a pair of handles. 
When these are raised, the wire webbing 
tightens on the shell. It cannot possibly 
slip loose until the shell is set down, and a 
release bar is raised, easing together the 
ends of the flexible cage. A similar device 
serves with a power hoist. Others drag 
cables through conduits, lift telegraph poles, 
temporarily support elevator cables for 
splicing, and uproot wooden piling. 


2 Kellems, who put the old Chinese trick to work for industry ond defense, 
ing a larger grip for use i 


19 poles and cables, and for similar jobs 
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Radio Sounds Go Three-Dimensional 


BY USING skeleton bungalows, submarine 
tunnels, oversize metronomes, cores from 
paper rolls, and movie-like sets, radio en- 
gineers have developed ways to broadcast 
“sound in depth,” with three-dimensional 
effect. In the past, listeners have usually 


Players perform inside o steel The 
tunnel simulating @ submar 
some turned away from the 
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Seven microphones pick up the radio actors’ talk os they move from room to room of this moviel 


interior of on oir lock is 
suggested by talking through 
a hole in this lorge box 


0 set 


heard a series of close-ups. 
N.B.C. engineers and actors re- 
hearsed scenes from “Latitude 
Zero” in a submarine at San Diego, then 
the engineers built a tunnel of sheet steel 
wide enough for four persons to walk 
abreast, and 12 feet long. One end was open, 
and a two-way microphone hung at the 
other in front of an empty oil drum. 


As octopuses attack the sub- 


marine, a sound man switches 
the roof with small branches 
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Frany” Shinn, on old-time train fan, always handles two of the boards controlling the mile of track 


ILL ROULSTON' d Mix, 

and Tony Ellis liked to build 
and play with trains when they 
were kids together, and they 
never outgrew their joy of it 
Recently they decided to com- 
mercialize their hobby, built a 
mile of track in a New York City 
greenhouse, and made it avail- 
able to the public. Subscribers 
join for a season, and are as- 
signed three hours a week, at 
their convenience, in which they, 
with 20 or 30 other train enthu- 
siasts, can operate the 150 
switches, five working bridges, 
82 engines, and hundreds of cars. 
Thirty people are required to 
run the system. There are sev- 
eral large general dispatch 
boards and 26 small-town boards, 
Signals are sent out from the 
general board to each town, and 
also from town to town. 


Growing scenery is planned in 
this greenhouse background of 
frocks ond bridges, to make 
it seem like the real thing 


Port of the freight yard where the 
of cars are sh 


Igor Sikorsky at the controls of 
i ful helicopter. On the 
page, enlargements 
from a 16-mm. movie film show 
© stunt by which he demon- 
strates the remarkable mans 

ity of the strange craft 
ivering @ parcel fo a man 
‘on the ground without landing 


How a Great Airplane Designer 
Made a Boyhood Dream Come True 
BY HICKMAN POWELL 


feat, failure, or disappointment which 

he longs to go back and conquer. Back 
in 1908, when Igor I. Sikorsky was a 19- 
year-old boy in Russia, he built a helicopter 
which would not fly. 

This is the story of how the man who first 
dreamed a practical dream of great ocean 
liners of the air, and made it come true, to- 
day is turning another vision into reality— 
this time the dream of back-yard aviation 
for everybody. For today Sikorsky flies 
a helicopter. 


Ess has in his past some de- 
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After his first failure, Sikorsky became 
one of the world’s greatest airplane design- 
ers. But for 30 years every time he looked 
at a gnat, a mosquito, or a humming bird, 
he thought of that first bitter youthful fail- 
ure—the helicopter which merely hopped 
off the ground and wobbled crazily sidewise. 

He was one of those who had taught man 
to soar like an eagle and to swoop like a 
swallow. But the gnat had him licked, 

A gnat could remain poised at one point 
in the air. It could rise and descend ver- 
tically, fly forward, backward, and side- 
wise. It could land on any spot, no matter 
how rough. And that kind of flying, of 
course, was what might be expected from 
a helicopter, a flying machine whose lift 
and motive power come entirely from ver- 
tical-lift propellers. 

For 30 years, while building great silver 
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then noses down again to the man on the mound... who returns the bag to its place ot Sikorsky’s feet 
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LEFT-HAND STICK 
CONTROLS MAIN ROTOR: 


Drawing by B. G. SEIELSTAD 


airships, Sikorsky puzzled over the prob- 
lems of the helicopter. And today, while 
other airmen make every effort to build 
four-engine bombers, Sikorsky is again 
blazing a new trail—flying like a gnat. 
Sikorsky's mechanical insect is a simple 
open framework of welded metal tubing. 
Its wings are merely the three blades of a 
great fan whirling horizontally above it, 28 
feet in diameter. Its stabilizers, rudders, 
and ailerons are three 74-foot rotors ranged 
across the tail. It bears a striking re- 
semblance to the early boxes of the Wright 
brothers, especially with Sikorsky sitting 
at the controls far up in the nose, wearing 
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a sedate business suit and a fedora hat, a 
bit small for him, perched high on the top 
of his head. 

Workmen at the Vought-Sikorsky air- 
craft plant at Stratford, Conn., near Bridge- 
port, were at first thrown into consterna- 
tion at the sight of the strange bug land- 
ing and taking off from among their cars 
in the factory parking lot. Now they take 
it for granted, with Sikorsky, that the heli- 
copter is here to stay. But to most of us it 
would still be amazing to see this flying 
skeleton, the VS-300, come bobbing into a 
small fenced garden plot, descend and pick 
up a sack of potatoes from the gardener, 
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BANK PLANE TO 
LEFT OR RIGHT 


back off like a bee coming out of a flower, 
and then speed away at 50 miles an hour 
without even touching the ground. 

On April 15, 1941, Sikorsky’s VS-300A 
helicopter established an American duration 
record for aircraft of this class. ‘The first 
officially recorded helicopter flight in the 
Western Hemisphere, it lasted one hour, five 
minutes, and 14.5 seconds. 

Sikorsky sees the helicopter as the nat- 
ural supplement of the great expansion of 
commercial aviation which seems inevitable 
after the present war. While airplanes more 
and more assume the function of long-haul 
transportation, the helicopter, able to land 
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PLANE 
FLIES BACKWARD 
WHEN TRIMMING ROTORS 
DEPRESS TAIL 


in small space, will take over the short hops 
—from airport to city, from city to sub- 
urbs. 

‘The military possibilities of the helicopter 
are obvious, For instance, it could move 
with a motorized column, maintaining con- 
tinuous observation. Officers and messengers 
could be hopped at will, here and there on a 
field of battle. 

While fairly successful helicopters have 
been developed in Germany and France, 
Sikorsky’s operates on new principles. It 
is the first successful helicopter in America. 

Sikorsky’s is the first helicopter anywhere 
which operates with a single main rotor. 
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‘The torque, or twist, of such a great fan is 
tremendous; and, to neutralize it, previous 
models have had two rotors whirling in op- 
posite directions. In the German ship these 
are set to the right and left of the body, 
necessitating the transmission of power 
through long, heavy shafts. The French 
ship has the two rotors on a single axis, 
but this requires the operation of one shaft 
inside the other. 

In the American machine the 28-foot main 
rotor, consuming 90 percent of the power, 
is mounted right above the engine. The re- 
maining power is transmitted through a 
light shaft to the tail, to run the three 
‘7'%4-foot rotors. 

With the main rotor whirling to the right, 
the ship tends to spin to the left. But 


and the ship flies backward. Moving the 
stick to right or left changes the pitch of 
these two rotors differentially (increasing 
the pitch of one as that of the other is 
decreased) and makes the ship fly in the 
direction in which the stick is moved. 

The movement of the ship up and down— 
that is, the power exerted by the main rotor 
—is controlled by a lever in the pilot's left 
hand. A pull on this lever increases the 
pitch of the rotor and simultaneously opens 
the throttle to provide the increased power 
to keep the rotor revolving at a constant 
speed of approximately 270 revolutions per 
minute. Power also may be controlled in- 
dependently by a separate throttle. 

‘These means of control, all based on the 
variable-pitch propeller, are Sikorsky’s con- 


mounted in the center of the tail, whirling in 
a vertical plane so that its power counter- 
acts this spin, is one of the three small ro- 
tors. The operator's rudder pedals con- 
trol the pitch of the blades of this vertical 
rotor, to vary its pull. When this pull bal- 
ances with the main rotor’s torque, the 
ship faces ahead. By changing the pitch 
of the rudder rotor, the ship is turned to 
right or left. 

‘Mounted on either side of this rudder rotor 
are the two other fans, of equal size, whir- 
ling in a horizontal plane. The pitch of 
these rotors is controlled by the pilot’s stick. 
Pushing the stick forward increases the 
pitch of both and lifts the tail, whereupon 
the main rotor pulls the ship rapidly for- 
ward. A backward pull on the stick re- 
duces their pitch; thereupon the tail drops 
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tribution to the helicopter. 


He is proud 
that his system of levers makes the pilot's 
reactions identical with those of the pilot 


of a conventional airplane. The use of the 
levers to counteract wind and other forces, 
Sikorsky finds, becomes automatic. 

‘The interaction of these various rotors 
provides positive control for the helicopter 
even when it is hovering motionless. An 
airplane, like a boat, depends on its head- 
way to make its rudder controls effective. 
But the helicopter is always under control, 
because its rotors are always moving faster 
than their individual stalling speeds. 

If the helicopter’s engine stalls in flight, 
the main rotor “free-wheels” and continues 
to turn because of the action of the air 
upon it as the ship settles or glides gently 
downward. It thus becomes an autogiro, sup- 
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ported by its rotating wing. It can land 
slowly at a forward speed of considerably 
less than 20 miles an hour. 

If Igor Sikorsky’s helicopter fulfills its 
promise, it will be a fitting climax to a life 
which has been almost as romantic as the 
story of the airplane itself. He was born 
May 25, 1889, at Kiev, Russia, son of a pro- 
fessor of psychology. His mother, who had 
studied medicine before her marriage, was a 
great admirer of Leonardo da Vinci. Her 
stories of Leonardo's designs for a flying 
machine created in her young son a great 
ambition to fly. 

Sikorsky went three years to the naval 
academy at St. Petersburg. During the 
revolutionary troubles of 1905 he was sent 
to Paris to study engineering. Then he 


continued his studies at the Polytechnic In- 
stitute at Kiev. 

‘The Wright brothers had first flown in 
1903; but Europe had not yet heard of it. 
‘The internal-combustion engine had made 
flight possible; it was the bicycle, according 
to Sikorsky, which made it practical, by 
teaching men to make lightweight machin- 
ery. Everywhere men were trying to fly. 

‘After Sikorsky’s first helicopter failed, 
the young inventor salvaged his 25-horse- 
power engine and built another. That also 
failed, By this time Sikorsky had heard 
of the Wrights, and he switched to air- 
planes. 

His first airplane, the S-3, still with 25 
horsepower, stayed up a few seconds. His 
second cracked up after eight minutes in 
the air. Sikorsky’s father mortgaged his 
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home to help build the S-5, which flew suc- 
cessfully. Less than two years after Sikor- 
sky built his first airplane, his S-7 won an 
imperial prize of 30,000 rubles, and he was 
established as an airplane builder, 

From the first he envisaged large planes. 
In 1913 he built his first big one, a 414-ton 
ship with a wing spread of 92 feet. Its four 
engines had only 100 horsepower apiece, but 
the plane had a washroom, a clothes closet, 
a sofa, and a table at which passengers 
were served a hot meal in flight. With the 
outbreak of the World War it became the 
basis for the first four-engine bombers, of 
which Sikorsky built 75 for the Czar. Only 
one of them was shot down in 400 flights. 
‘They even had machine guns in their tails. 

‘The Russian revolution wiped out Sikor- 


. 


A 32-year-old dream 
comes true: On the oppo- 
korsky is 50 
rst successful 
helicopter flight above 
the Vought-Sikorsky fel 
at Stratford, Conn, This 
was on Moy 20, 1940 


Sikorsky built the great 
clipper planes that blared 
sky trails across the seas, 
At left, he is soon with 
Capt. Boris Sergievsky in 
cn cmphibion which broke 
two world’s altitude re 

ords for craft of its class 


sky's world, He arrived in the United States 
in 1919, thirty years old, a penniless refu- 
gee. He landed a $12,000 job as an air- 
craft engineer, but the company promptly 
went broke. For the next few years Si- 
korsky earned a precarious living by lec- 
turing on astronomy, in Russian. Meanwhile 
he worked on the plans of one of the greatest 
airplanes a man had ever dared dream of. 
In 1922, with a few hundred dollars capi- 
tal, Sikorsky started to build the S-29 in a 
barn at Hempstead, Long Island. His first 
six workmen were old classmates from the 
Russian naval academy, and they were 
augmented by a motley collection of princes 
and counts from the Russian refugee colony. 
Theoretically the Sikorsky Aero Engineer- 
ing Corporation paid wages ranging from 
$15 for a mechanic (Continued on paye 212) 
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MESH AND WOOD 


MAKE 


MUSEUM TREES 


REES FOR exhibits in the Ameri- 

can Museum of Natural History in 
New York are produced with saw, 
hammer, nails, and wire cut 
stead of the customary seeds, sun, 
and rain. Museum worke 
study photographs of the tre 
copied, then form skeleton trun! 
branches of planks and beams. Wire 
mesh is fitted to these and papier- 
maché applied to it en, if real 
bark is available, it is pressed onto the 
papier-maché before it dries. If the 
bark is not obtainable, artists shape 
and color the still-damp papier-maché 
into barklike patterns. 


American Museum of Natural History creates trees 
for its exhibits with hammer, sow, ond wire cutter 


Wire mesh is nailed onto @ wooden skeleton 
to form a foundation for the tree's trunk 


Bernard Chapman, artist, prester the lost 
bork home and the artificial trunk is done 


Popier-maché is doubed on the mesh, and an 
artist fits natural bork in place while it is wet 


4A natural branch having real needles and twigs 
is stuck onto the man-made trunk to finish the job 


Cool to the touch, these brilliant fluores- 
cont tubes replace the hot studio lamps 
under which the actors formerly perspired 
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full 


television 


by the time you read these lines, observers 

at several dozen receivers already may be 
picking up test programs broadcast from the 
Chrysler Building in New York City. Test program- 
ming is the last step before this technical wonder, 
long in the process of laboratory development, 
will be ready for the public. And officials of the 
Columbia Broadcasting System, the pioneer of 
full-color television, predict that it may become 
the predominant system of the future. 

Not long ago, C.B.S. research men, working 
under Dr. Peter C. Goldmark, were well satis- 
fied when they succeeded in transmitting a 
“still” photograph in natural colors by televi- 
sion. From that, they progressed to televising 
color movies (P.S.M., Decem- 
ber, '40, p. 120). Today, action 
views of living subjects in col- 
orful costumes are being put 
on the air, 

‘To accomplish these “live 
pick-ups,” Dr. Goldmark and 
his aids have designed a 
unique television camera. What 
it does, briefly told, is to trans- 
mit images as viewed through 
red, green, and blue-tinted gela- 
tin, in incredibly swift succes- 
sion, How it does it may be 
seen in a diagram on page 67. 
One of the secrets of its re- 
markable performance, nor- 
mally hidden from view in an 
extension that gives the cam- 
era its queer appearance, con- 
sists of a super-sensitive pick- 
up or scanning tube. Side and 
overhead banks of cool fluores- 
cent tubes, yielding intense 
light without the uncomfort- 
able heat of conventional stu- 
dio lamps, also help to solve 
the problem of illumination. 

Home receivers for televi- 
sion in colors, and in black and 


Ss NEAR is television in natural colors that, 


Action! Camera! pick-ups” in 
natural colors being demonstrated 
ot the C.B.S, experimental studio 
with recently developed equipment 
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white, outwardiy appear just alike. 
Those for color, however, will contain 
a revolving disk tinted red, green, and 
blue. Conversion units of similar de- 
sign may adapt many present-day sets 
for receiving broadcasts in natural 
hues. 

Color wheels in home receivers will 
be adjusted to turn exactly in syn- 
chronism with the color drum in the 
studio's television camera. In other 
words, a red filter will cover the win- 
dow of the home receiver at the same 
moment that the studio camera is 
transmitting red parts of a scene. 
Green images, and blue, will similarly 
be matched. Because the human eye 
retains an image for a fraction of a 
second, it will fuse the three colors. 
The result will be a full-color scene, 
with intermediate hues of the spec- 
trum formed by combinations of the 
filter colors. Ail three, together, give 
white. In a typical home receiver be- 
ing used experimentally, a 7%-by- 
ten-inch color image is shown in the 
viewing window, 

Possibilities in broadcast material 
for color television seem limitless. Its 
appeal to the eye in entertainment 
programs is only one of its many at- 
tractions, In a “telecast” of a foot- 
ball game, for example, the colors of 
the opposing teams’ uniforms will 
help an enthusiast to identify the 
players and follow the action. Fashion 
shows via color television are naturals. 
Educational programs may include 
tours through famous art museums, 
exhibiting pictures in the same tints 
applied by the brush of the master. 
A chemical reaction may be portrayed 
in natural color during a scientific 
demonstration. In fact, color televi- 
sion makes possible many kinds of 
programs in which color plays an im- 
portant part, and which could not be 
present in black and white. 

As for studio technique, “live” and 
motion-picture programs may be al- 
ternated, just like original and tran- 
scribed programs on the radio. Or, 
as in a televised drama, the two may 
be combined—with the studio scene 
fading out into a movie, and then back 
again. Television standards of color 
fidelity, incidentally, are now so high 
that ordinary street make-up suffices 
for the cast. For special lighting ef- 
fects, however, a skilled operator at 
a “‘color-mixing” panel may vary the 
blend of red, green, and blue, enough 
to give a street scene, at will, the tints 
of dawn, noon, and sunset. 
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A typical home receiver for tele . The 
drawing at the right shows how a whirling disk com- 
bines red, green, ond blue tints in a single image 


And this is the unique camera designed by Dr. Goldmark 
fond his aids. A key feature is a supersensitive pick- 
Up oF scanning tube that makes the new marvel po: 
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HOW COLORS ARE 
PUT ON THE AIR 


In the color-television 
camera, images to be 
broadcast are scanned 
through panels of red, 
green, and blue gelatin in 
a sapidly rotating drum. 
The home receiver con- 
tains a revolving disk 
made up of transparent 
sections of the same colors, 
through which the image 
on the screen is viewed. 
This is synchronized with 
the drum in the camera, 
So that each portion of 
the image is viewed 
through a filter of the 


MODS coLons TO” same color as that through 
F - which is was scanned, and 
Home Receiver for Color Television the eye blends all into a 


picture in natural color. 


IMAGE ON VIEW FINDER 
15 USEO FOR 


Pick-up Tube 
Seans Image 
With Electron Beam 


(SURROUNDING corLs owrTTED 
70 SHOW TUBE) 


@ Image is Farmed 
on Biek-usp Tabe 


ae Ny) pam ey 
VIEW SSHDERe Refleets Light Rays 
Od Raye Enter Through Color Drurk 


Oeable Carries za : O Spinning Drum 
Impulses Fram Pick-up With Red. Green, 
Tube to Telenor Transmitter | \. ) and Blue Wisyelous 


Separates Colors 


NEW METHOD for treating the 

bleeding canker disease in trees, 
similar to the injection of serum into 
the blood stream of a human being, 
has been developed by Nestor Caro- 
selli, assistant pathologist at the Bart- 
lett Tree Laboratories, of Stamford, 
Conn. The method is also being used 
in treating other tree diseases, and 
has been called as important to tree 
culture as Pasteur’s vaccine for rabies 
is to man. Caroselli, first isolated the 
canker germ, then developed the serum 
for injection. Treatments so far are 
reported 88 percent successful. 


Trees Get Injection 
Into “Blood Stream” 
To Kill Canker Germ 


© pathologist ot 
the Bartlett Tree Laboratories, of 
Stomford, Conn., demonstrates his 
revolutionary treatm: 
hole is drilled for the medicine 


Germans Boast that They Have a Long-Range Bomber . . . 


‘The German Flying Spindle, a long-range 
bomber that is the successor to the Flying 
Pencil, is so maneuverable that it can be 
used for hedge-hopping, the German Library 
of Information boasted, in submitting the 
striking photographs below. Hedge-hopping, 
as flying a few feet above trees is called, is 


of great tactical value for strafing ground 
troops and cleaning out machine-gun nests. 
It is extremely dangerous, even in peace- 
time, since the smallest air pocket is liable 
to pancake the plane onto the trees, and in 
wartime, with troops firing at close range, 
the ship must be able to turn and twist like 


a 


Transparent Crib 
Looks Fragile But 
Is Really Strong 


AUL BRY and Jo Kim, 

New York City, have de- 

igned a baby's crib of trans- 
parent plastic that is as serv- 
iceable as it looks fragile. The 
bassinet of woven Tenite is 
hung between two large round 
rings of bleached walnut, cov- 
ered with sky-blue leathe 
ette. Two shields, of a plastic 
sheeting framed in walnut, 
slide up on the end rings to 
cover the bassinet wholly or 
partially as desired, thus 
making it possible to protect 
against drafts and 
cough germs. All the mate- 
rials used in building the erib 
are washable, strong, and dur- 
able, though the transparency 
of the plastic and delicate 
baby shades make it look frail. 

‘The same designers have made matching 
chests for the baby's clothes and other nur- 
sery articles. The tops of the chests are 
laminated with plastic sheeting and are of a 
pale salmon color, the wooden door frames 


+ «+ S80 Maneuverable It Can 


a pursuit plane if it and its pilot are to finish 
their job and return to their base all in one 
piece. Few bombers have ever been that 
adroit. Comparable would be a battleship 
able to turn as swiftly and easily as a de- 
stroyer, Bombers are too expensive for 
most hedge-hopping operations, but a bomb- 


Two shields of o plastic sheeting, fromed in walnut, slide up on 
the end rings to cover the top of this woven Tenite bassinet 


are covered with the sky-blue leatherette 
and the panels are of the same woven trans- 
parent Tenite used in making the bassinet. 
Soft blue linoleum covers the floor, and 
the walls are painted a pale blue, 


Be Used for Hedge-Hopping 


er that can hedge-hop as easily as this can 
twist out of the way of enemy pursuit craft, 
and also fly lower than most bombers can 
do with any hope of escaping antiaircraft 
The photographic sequence purports 
to show the new bomber skimming along 
the contour of a distant hill, 


Noval surgeons give all applicants for appointment os flying cadets a thorough physical examination 


Picking 40,000 Pilots a Year 


HE GOVERNMENT expects to be turn- 
ing out pilots at the rate of 40,000 a 
x before the end of 1941. The Army 

quota is 30,000 and the Navy's 10,000. That's 
nearly three times as many as the Army 
was graduating only last spring and nearly 
many as the Navy was producing. 

To achieve its goal, the Army has contracted 
with fifty private schools to give the first 
ten weeks of elementary training. It ex- 
pects to continue a little elementary training 
at Randolph Field, at San Antonio, Texas, 
but this plan has released the s fields 
largely for what is called basic and advanced 
instruction. From the contract schools ca- 
dets go to Randolph, Maxwell Field, at 
Montgomery, Ala. or Moffett Field, 
Sunnyvale, Calif., for the ten weeks of basic 
training. Most remain there another ten 
weeks for their advanced instruction, but 
some receive theirs at Kelly Field, at San 
Antonio, or at San Angelo, Texas, or Stock- 
ton, Calif. By enlarging its school at Pensa- 


A tilting table is used to test the effect 
of a dive on the heart. Some lose con- 
sciousness too easily to make good pilots 
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seismograph records 
brain waves. Vario- 
from the normal may 
indicate abnormal mental 
functions. Below, a gun 
is fired to startle a co- 
det and the pounding of 
his heart is checked. The 
other boy sniffs on 
to test his metab 


Photos by Harold Kulick 


cola, Fla., and building 
new schools at Corpus 
Christi, Texas, and Jack- 
sonville, Fla,, the Navy 
will be able to turn out 
its full quota without re- 
sort to private schools 
for preliminary instruc- 
tion. 

To produce 40,000 pi- 
lots a year, the armed 
services need more than 
70,000 men to begin train- 
ing, for in practice only 
57 percent of those who 
start get their wings. No 
one is drafted for the air 
service, and that's a lot of 
volunteers, but Uncle Sam 
isn't worried. Require- 
ments remain as strict as 
ever, though enlisted men 
may soon be accepted for 
training as pilots even 
though they didn’t go to 
college and can’t pass an 
equivalent examination. 
The plan is to graduate 
them as flying staff ser- 
geants, the Army's first 
non-commissioned flyers. 

Candidates for appoint- 
ment as flying cadets must be unmarried, 
citizens, and between 20 and 27 years old. 
‘They must have passed two years of college 
work, or be able to pass the equivalent ex- 
amination, and whether they went to col- 
lege or not, they must take a physical exam- 
ination far tougher than that required for 
enlistment in most of the other armed 
services. Anything that will disqualify you 
for enlistment, such as not enough teeth 
that meet, will disqualify you for the Air 
Corps. In addition, to be accepted as a flying 
cadet you must be at least five feet four 
inches tall and not taller than six feet four 
inches; have completely normal hearing and 
vision, without glasses; sound lungs, heart 
and nervous system, stable sense of bal- 
ance, and a “temperamental constitution 
suitable for military flying. 

It’s pretty difficult to find out this last in 
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e color shot 
ips K. Isham, 


Poul Dorsey made 
on the cover of Ph 
2 25-year-old flying cadet from 


Flagstaff, Isham was sent 
to Kelly Field, at Son Antonio, 
for his advanced air instruction 


ice 


advance. In an attempt to do it, both the 
Army and Navy put new cadets through an 
elaborate system of tests in an “experimen- 
tal flight research laboratory.” Typical 
tests used by the Navy at the Pensacola 
air station are shown in the accompanying 
photographs. A tilting table is used to show 
the effect of a power dive on the heart, the 
electrical energy caused by thinking, or at 
least the activity of the brain cells, is meas- 
ured on a seismograph to reveal any abnor- 
mal mental functions, and cadets sniff 
straight oxygen to test their metabolism. 
‘They are startled by the firing of a gun, and 
the action of their hearts is recorded. They 
are tested for balance and sway by being 
spun around with their eyes closed, then 
they go to a codrdinating machine to deter- 
mine how quickly they can get their arms 
and legs moving to execute maneuvers. The 
machine is equipped with two sets of lights, 
red and green, and the cadets must manipu- 
late controls in an effort to match with 
green lights a series of commands relayed 
by red lights. 

Because the United States still regards 
these laboratory tests as experimental, men 
are not washed up when they fail to pass 
them, but their reactions are later checked 
with ‘their flying ability and it is expected 
that in time their use will weed out in ad- 
vance many who now aren't dropped until 
after several weeks and sometimes months 
of flying instruction. Similar tests are being 
used with considerable success by the Brit- 


‘The cadet manipulates the controls of the ma 
to match with gr 


him in red, to reveal the speed of his reactions 
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Watching his buddies before on advanced flight 


ish and German air forces. They save money 
and heartbreak, and also release additional 
training capacity which otherwise would be 
wasted on men who do not possess the spe- 
cial qualifications of military flyers. 


Thi godoet shows on aviator's 
He shuts his eyes, and the i 
strings cttached to his head measure his swaying 
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Glass helps control light, from 
the heat-resisti 


chimney of 


EDWIN TEALE 


ECAUSE a special kind 
of glass has been in- 
stalled in the windows 

of the Curtiss-Wright 
plant, near Buffalo, N. Y. 
the metal fuselages of 
fighting planes are mov- 
ing faster along the a 
sembly line. If ordinary 
windowpanes were used, 
the glare from the polished 
metal on sunny days would 
¢ discomfort and cut 
down efficienc 


y. By sub- 
stituting the new glass, 
which eliminates most of 


the heat and gl 
sunshine, the comp 
increased production. 
Wichita, Kans., 14,83 
windowpanes in the re- 
cently completed Cessna 
Aircraft factory are 
formed of the same light-conditioning ma- 
terial. 

Light conditioning is a term you will 
hear with increasing frequency during the 
next few months. It represents a major 
development in the glass industry. New 
products permit the builder of today to 
direct, diffuse, and control daylight in a 
manner impossible before. Light condition- 
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LIGgT 


CONDITIONING 


New Products of Glass Industry 
Enable Architects and Builders 
To Control and Direct Daylight 


=». « fo light-diffusing Thermolux windows for modern buildings 


ing means greater safety, comfort, and 
efficiency for homes and factories. 

‘One of the most recent developments in 
the field is a translucent sandwich formed 
of two sheets of clear glass with woven 
spun glass hermetically sealed between 
them. Known as Thermolux, it both directs 
and diffuses the light. In addition, it pro» 
vides insulation against sound, heat, and 
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cold. At the Museum of Mod- 
ern Art, in New York City, 
3,500 square feet of Thermo- 
lux cover almost the entire 
front of the building. Tests 
have indicated that the dif- 
fused light coming from such 
windows actually penetrates 
farther into a room than a 
more brilliant glare. In pass- 
ing through Thermolux, the 
rays of light are spread out 
at right angles to the direction of the glass 
fibers. Thus, when the windows are installed 
with the spun glass running horizontally, 
the light is thrown toward the ceiling and 
floor. 

Heat, as well as glare, is filtered out by 
another glass development which, after 


Gloss blocks di- 
rect light onto 
ceiling, which re- 
flects it downward 


ight falls 
the room, but 
is diffused. Glass 
is not transparent 


This orrange- 
ment of blocks 
combines direct 
and reflected light 


For wide build- 
ings.a variation 
of Figure | is used 
to spread the light 


OF UGHT THROUGH 
LIGHT DIREC! 


Light-directional gloss blocks, built in- 
to walls in ploce of windows, enable mod. 
ern builders to control daylight as well 
as they con ortificial light, The photo- 
graph below shows o beam of light possing 
through such a block. The rays ore bent 
‘and redirected, as seen in the diagram 


nearly a decade of laboratory 
research, appeared on the 
market a couple of years ago. 
During the process of manu- 
facture, an ingredient is added 
to this glass which filters out 
the infra-red, or heat, rays 
from sunlight. New jobs for 
this new glass are coming in rapid suc- 
cession. Its use in plane factories is but 
one of its many applications. 

In Boston, Mass., a florist whose show 
window faced west, found that the heat of 
the afternoon sun wilted his blooms. By 
installing the heat-filtering glass, he solved 
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his problem. In Chicago, Til, the president 
of a large concern occupied an office with 
an eastern exposure. In spite of drawn 
blinds, the room became unbearably hot on 
summer mornings. He installed windows 
which cut out heat rays and the office be- 
came many degrees cooler. An Illinois 
railroad has equipped fourteen passenger 
coaches with windows of the new glass to 
increase the comfort of those on the sunny 
side of the train. A by-product of this 
installation has been the discovery that 
upholstery in these coaches is lasting long- 
er than in other cars, 

At the opposite extreme in window glass 
is a new type so crystal clear it transmits 
91 percent of visible light. You can look 
through a 24-inch pane, held edgewise, and 
see an object almost as clearly as though 
no glass were present. Known as Crystalex, 
this water-white plate glass provides almost 
perfect vision in windows of houses that over- 
Jook lakes, mountains, or other scenic sur- 
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at left shows the structure of typical gloss blocl 


ot upper left give a good grip. The drawin 


roundings. In show cases, it displays jewelry 
and art objects to best advantage. And, in 
laminated bulletproof glass for cashiers’ 
cages, it provides increased visibility. 

Since 1935, when glass blocks were first 
introduced to architects and builders, more 
than 10,000,000 of these constructional units 
have been sold. One of their latest jobs is 
speeding up the building of defense factories. 
Instead of installing regular windows and 
sashes, contractors are saving time by sub- 
stituting sections of glass blocks. A further 
aid to the speedy assembly of such blocks 
has been developed by engineers of the 
Owens-Illinois company. This is a light- 
weight metal framework which replaces 
mortar. Such frames have the additional 
advantage of permitting complete salvage 
of metal and blocks if a wall or partition 
has to be taken down. In defense plants, 
glass-block windows permit light to enter 
but prevent outsiders from looking in. 

Another ingenious application of light- 


15 


Powdered colored glass fused on the surface 
of a block forms a decorative design. Such 
blocks are combined in patterns, as at the 
right, to give the effect of stained gloss 


conditioning materials to defense is sug- 


gested by Harold A. Breeding, General 
Electric engineer. He plans automatic 
blackouts for factories that operate at 
night. By using sodium lamps in the plant 
and blue glass in the windows, he points 
out, a factory could have its interior bright- 
ly illuminated and yet appear perfectly dark 
from the outside. Blue glass absorbs yellow 
light. 

‘Within recent months, glass blocks have 
appeared in a variety of new shapes and 
designs. Corrugated edges prevent stray 
beams from shining between them after 
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Photo of left shows @ rug 
viewed through Crystalex 
{on right-hand side) ond 
through an ordinary window 
glass. Crystolex. transmits 
91 percent of visible light 


they have been placed in 
a wall. V-shaped corners 
increase the amount of 
holding cement and pro- 
vide stronger construction. 
Knobs and ripples, lines 
and grilles incorporated in 
the faces of the blocks 
bend and control the light 
rays. By selecting pat- 
terns that will diffuse or direct the light, 
the modern builder can employ daylight, as 
an illuminating engineer uses electric light, 
to meet the individual needs of a given 
factory. 

‘The most recent departure in glass-block 
design permits unusual decorative effects. 
Powdered glass, in various brilliant colors, 
is applied to the surface of blocks by means 
of stencils and then fused in place. The 
result is a nonfading design which is part 
of the block itself. Light coming from be- 
hind a wall formed of such decorative units 
produces the effect of stained glass. 
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BOTTLES TAKE A “SINGING LESSON” 


OCKING empty 

bottles together to 
check their “tone” and 
feel” is part of the job 
of A. W. Hortenstine, 
chief glass tester for 
the Old Quaker plant 
of Schenley Distillers 
Corporation, Lawrence- 
burg, Ind. 

To assure uniform 
quality, Hortenstine 
makes a bottle-by-bot- 
tle inspection of at least 
50 cases out of every 
carload of 1,500 cases 
received at the plant. 
Besides the “audition,” 
he examines bottles 
under polarized light 
from a device of his 
‘own construction. 

Since bottles with 
concave sides are hard 
to label, straightness is 
gauged with a ruler. To 
check capacity, water 
equal in amount to the 
fluid they are supposed 
to hold is poured into 
the containers, 
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High C, please! At top, two empty bottles 
ical ears of A. W. 


too 


Slim waists ore not the style. Above, the 
tuler laid olong th side of a bottle shows 
whether it i #. It is hard to make 
labels stay on bottles with concave sides 


Bottlenecks are eliminated—if they oren't 
A measured omount of water 
is poured into o bottle. It must come up to 
just exactly the right point in the neck 


‘(Baly- Whoppers” 


HENRY B. KANE'S 1/30,000-SECOND PHOTOS CATCH A FROG DIVER OFF GUARD 


100,000,000 years. Yet, they still make 

the same mistakes as any swimming- 
hole schoolboy, How they often hit the 
water in splas ting belly-whoppers, or with 
their long, spr:ngboard legs flying too far 
ahead over their backs, is revealed in this 
series of ultra-high-speed flash shots re- 
corded by Henry B. Kane, noted nature 
photographer of Harvard, Mass. Using an 
Edgerton lamp and a 9 by 12-centimeter 
film-pack camera, Kane stopped the action 


Fis have been leaping into water for 


8 


of a common pickerel frog as it dived into 
a home aquarium in a darkened room, To 
prevent distortion of the image in the un- 
derwater shots, the aquarium was equipped 
with a plate-glass side. In every case, the 
amphibian made a natural dive; it was not 
pushed. All the exposures, showing the 
frog apparently floating in mid-air at the 
start of the leap and shooting through the 
water at the end of the dive, as well as 
hitting the surface, were made at the same 
speed—1/30,000 second. 


Oops! He hit it 
belly-whopper! 


Now his legs are 
too far forward 


You'd think that o frog 
would know how to 

but these high- 
photographs, made with 
on Edgerton lamp, show 
technical errors that 
would rate a raspberry 
from the small boys ot 
ony swimming hole. The 
upper 

the maneuver known os 
“knocking the pond dry." 
At the left, the diver's 
legs are held too for 
forward above his head 
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Mobile Rig Can Be Set Up at Oj 


‘O DRILL deep wells, three 

California manufacturers 
have developed a mobile rig 
which can be erected in three 
hours. It travels on its own 
trailer over highways without 
special permits, Hydraulic 
jacks lift the tower from the 
horizontal to half-height, then 
a separate winch line extends 
it up 90 feet. The rig can sus- 
tain 200,000 pounds, and rack 
8,000 feet of three-inch or 10,- 
000 feet of 2%-inch tubing. 

Automatic latches, spirit- 
level indicators, and leveling 
screws enable operators to 
swing the device into action 
quickly, As the top section 
rises, latches engage stops 
welded to each outer leg. Thus, 
should the raising power or 
cable fail, the top section 
would fall only five feet six 
inches, the height of one 
panel. In lowering it, the 
latches are released from the 
ground. 


|-Well Site in Three Hours 


Built on a trailer, 
this rig con travel 
on highwoys without 
any special permit 


Hydraulic jacks lift 
tower to half-height, 
and a separate winch 
raises it to 90 fect 
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Nathan P.Zoblow, one of the 
inventors, shows the works 
of the device for teact 
shooting without gunpowde 
The girl ot the right dem- 
onstrates its use. Gauges 
check aim and trigger faults 


Rifle in a Box Trains Marksmen to Shoot 
—and They Don’t Use Any Cartridges 


TEACHING soldiers or civilians to shoot accurately in one 
tenth of the time usually required for the process is said to be 
possible with a device developed by Nathan P. Zablow, of 
New York, and Corporal Paul H. Fidelman, of the Organized 
Marine Corps Reserve. The apparatus consists of a box in 
which a rifle is placed, and which contains a miniature target 
and a series of gauges by which an instructor standing beside 
the box can tell when the rifleman is sighting his gun properly. 
Another set of instruments attached to the rifle trigger en- 
ables the instructor to tell whether the gunner is operating 
the trigger correctly. Faults in aiming and firing can thus 
be detected and corrected without actually firing any car- 
tridges or checking target scores. 


Magnetic Gauge Measures Thickness of Metal Sheets 


MEASURING the thick- 
ness of sheets of mag- 
netic material even when 
only one side is accessible 
is possible with a gauge 
developed in the labora- 
tories of the General 
Electric Company. Ac- 
curate to .001 inches, the 
gauge consists of a seven- 
pound indicating unit, 
which is connected to an 
electric-current outlet, 
and a cylindrical head 
containing an alnico 
magnet. Placing this 
head against the material 
measures its thickness in 
terms of the magnetic 
flux passing through the 
gauge-head circuit. 
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Magnetic flux in the gouge head indicotes the thickness of the metal 
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N THE spectacular development of aero- 
nautics under the compulsion of war and 
defense, public attention has been focused 

on the huge bombers and wasplike fighter 
and interceptor planes. These are instru- 
ments of battle and their movement is at 
tended by tense and breathless drama. Little 
has been said of the lighter-than-air craft, 
yet the U. S. Navy—yes, and the Army, 
too—are going quietly ahead in experimen- 
tal development of this phase of national 
defense. 

Nearly every morning, a great blimp rises 
in the dawn wind above the naval air sta- 
tion at Lakehurst, N. J., and heads out to 
sea across the curling rollers breaking on 
the New Jersey shore. 

In the little cabin at- 
tached to the belly of the 
ship her two officers and 
six men move about their 
tasks with the efficiency 
that comes from long and 
meticulous training. All 
day long the ship remains 
over the sea, perhaps 100 
or 200 miles out, or hug- 
ging the shore. Her speed 
ranges from 75 miles an 
hour—twice that of the 
fastest surface vessel—to 
zero. 

At the Lakehurst sta- 
tion, under Commander 


NAVY COUNTS ON 
BLIMPS FOR PATROL 
AND CONVOY WORK 


By JOHN WATSON 


George H. Mills, training of officers and men 
is concentrated on nonrigid ships. There are 
three types of lighter-than-air ships: rigid, 
semirigid, and nonrigid. Rigid ships are 
the dirigibles—like the Los Angeles, recent- 
ly scrapped, and the ill-fated Shenandoah, 
Akron, and Macon—in which the bag is 
built around a metallic framework. 

Semirigid ships are those which have a 
certain amount of framework within the 
bag. The only ship which approaches this 
class in the U. S. Navy is the ZMC-2. It is 
150 feet in length and has a gas capacity 
of 202,000 cubic feet. 

Nonrigid ships, or blimps, have no inter- 
nal structure at all. The shape of their bags 
is maintained by gas pres- 
sure alone, and for this 
reason they are often re- 
ferred to as pressure ships. 
Ships of this nature at the 
Lakehurst hangar are the 
K-1, 220 feet long, gas 
capacity 320,000 ‘cubic 
feet; the K-2, 250 feet 
long, gas capacity, 404,000 
cubic feet; two “TO” 
ships, designed in 1930, 
240 feet long, gas capacity 
000 cubic feet; two 

ships, L-1 and L-2, 
148 feet long, gas capac- 
ity, 123,000 feet; and the 
, 187 feet long, gas 


Navy blimps maneuvering at sea. Lighter-than-air craft are ideally suited for certain naval missions 
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In the Naval Air Station hangar at Loh the knocked-down blimp is ready for assembly. Parts come 
by truck from the manufacturer in Ohio. Here the bag is carefully loid out with the top rudder 


Before inflation begins, o net is spread over the huge bog ond a fringe of sandbogs is attached to insure 
uniform inflation. As gos is added, the sandbags are dropped lower on the net. The blimp begins to take shape 


‘as inflation proceeds in carefully spaced stages. In the picture below, the upper vertical fin and the 
starboard horizontal fin are in place. Their weight is supported by slings hung from the top of the hangar 


is lifted with it by means 
of 0 Block and tackle hung 
from the hangor roof. Loss 
of helium is prevented by o 
heavy clastic band around 
the inflation sleeve. If it 
is necessary to inspect the 
inside of the bag, a man 
goes in with a gas mask 


kets pick off "high- 

sandbags from the 
net and attach them again 
at the floor level. This 
process must be continued 
throughout inflation, in 
order that strains may be 
distributed evenly os the 
huge gos envelope expands 


capacity 183,000 feet. The K-2 is regarded 
as the most efficient of these ships, and is 
the only modern one designed for patrol 
work. 

‘An indication that lighter-than-air ships 
are destined to play an important part in 
the defense of America is the fact that the 
Navy has five ships on order, all nonrigid. 
‘Another is the $2,000,000 appropriation sub- 
mitted to Congress for improvements at the 
Lakehurst station; including the building 
of two more hangars, crew barracks, quar- 
ters for bachelor officers, and a general 
service building to house the ground school. 

‘Two things are confusing to a layman 
about lighter-than-air ships. What is their 
mission, he asks, and what of their high 
vulnerability? Commander Mills has an- 
swers to both these questions. He has 
served as an officer on battleships, heavy 
and light cruisers, and aircraft carriers, and 
he is soon to return to sea duty. He speaks, 
therefore, as a seasoned naval officer and 
not as a lighter-than-air fanatic. 

Because they can travel twice as fast as 
a surface vessel or can hover practically 
motionless over one spot, airships are par- 
ticularly adapted to submarine search and 
depth-bomb attack, to convoy work, and to 
general coast patrol. Men in an airship can 
see farther and more clearly than men on 
a surface vessel. From an airship a sub- 
merged submarine can be spotted far more 
quickly than from a surface craft. From a 


surface vessel it is extremely difficult to 
sight a periscope in a moderate or heavy 
sea and fix its position, From an airship, 
the size of the waves makes no difference. 
Once a periscope is sighted, it can be kept 
in sight while the airship relays the posi- 
tion of the submarine to destroyers, or dis- 
poses of it by a couple of well-placed depth 
bombs. 

Lighter-than-air ships cannot be beaten 
for convoy work, in the belief of the men 
who serve them. Their greater speed, their 
much wider vision, their ability to stay 
motionless in the air make them superior 
to surface vessels. They can pick up a con- 
voy 200 or more miles from the coast and 
escort it in to safe anchorage, shifting far 
ahead or behind to look for enemy planes 
or vessels, sending by radio the develop- 
ments as they build up. 

Remember that the smaller airships have 
a cruising range of 1,000 miles and the big- 
ger ones, the dirigibles, have a cruising 
range of 4,000 miles. Furthermore, experi- 
ments undertaken with nonrigid ships show 
that they can take on fuel and water ballast 
while riding to a sea anchor, Or an airship 
can anchor in a quiet harbor, or otherwise 
protected waters, where fuel can be 
taken on. 

Lighter-than-air ships are not nearly so 
vulnerable as most people believe, Com- 
mander Mills says. This is particularly 
true when they are inflated, as they are in 


Testing the bag. If a man on the inside sees light coming through, there is a thin spot in the fabric 


taches the starboard horizontal 


19 touches are put on the 
vertical fins. Men are sent up in bos'ns’ 
chairs s0 they will not injure the fabric 


this country, with helium gas which cannot 
be exploded or set on fire. Commander Mills 
doubts very much that .30 caliber machine- 
gun bullets, for example, could bring down 
a blimp, although it probably could be done 
by a plane equipped with cannon. 

In the case of a dirigible, where the gas 
is separated into cells, it would be necessary 
for a shell to strike one of the steel girders 
of the framework to do any appreciable 
amount of damage. Unless such a direct hit 
were made, the only damage would be a 
clean hole through one of the gas pockets, 
and the ship could still stay afloat and get 
back to her home base. 

Furthermore, a lighter-than-air ship is 
not intended to be used on a fighting line. 
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fastened on its ver 
the envelope. Latest-type blimps carry five to seven men 


the vertical fine ore being attended | $5) 6 pon at. 
into the bag with straps 


With the bag almost fully inflated, the control car is 


I supports, which go up through 


Its particular mission of scouting and recon- 
naissance augmented by submarine search, 
convoy escort, and survey and protection 
of the shores would not be likely to place 
it in battle areas. 

Blimps and dirigibles, of course, can also 
carry their own armament and would not 
be entirely helpless in an attack. 

Although this country has no dirigibles in 
service now, men who are interested in 
lighter-than-air development are looking 
forward to the day when their worth will 


be more fully recognized. 
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Bow mooring plate and battens (to give the 
nose stiffness) complete the job. The process 
shown in the pictures took more than a month 
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Hand-Power Scythe Cuts Weeds Beneath the Water's Surface 


POWER SCYTHE has been de- 
veloped which need not stop at 
the water line, but can continue out into 
a lake and thus mow down the ragged 
and prolific seaweeds, which heretofore 
have had to be cut by hand, if at all. It 


one-horsepower motor is well up from 
the cutter to permit a considerable 
range from the shore. The blade is set 
1% inches above the ground, and it cuts 
a clean swath 34 inches wide. In addi- 
tion to mowing seaweed, the scythe has 


is light and easy to maneuver, and the many other cutting and trimming uses. 


Sleeve Protectors of Pliofilm 
Are Strong, yet Inconspicuous 


TRANSPARENT sleeve protectors of pliofilm 
have recently been introduced. They are 
noninflammable, waterproof, resistant to 
mild acid solutions, and unaffected by oil 
or grease, so they may be cleaned with a 
damp cloth and, say the makers, will last 
indefinitely. They are inconspicuous enough 
for office wear, yet strong enough for office 
men who must get their hands dirty now 
and then. 


CyclotronTurns Diamonds Green 


THE cyclotron, or atom smasher, is being 
used at Harvard University to turn ordinary 
white diamonds into the highly prized green 
diamonds. Bombardment for an hour with 
heavy hydrogen atoms does it, and the 
gems retain their color better than the 
natural ones. 


Even the most f 
mind wearing # 


5s woman will not 
transparent sleeve protectors 
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Testing @ roof-angle prism for flatness with o quartz disk 


almost forgotten in the rush of mass- 

production industry, has suddenly be- 
come one of the most important elements in 
America’s drive for national defense. They 
are the lens grinders who make the amaz- 
ingly precise range finders, telescopes, and 
other instruments needed in modern war. 


\ SMALL group of handicraft workers, 


To check the 
cof the prism, # 
foots through 

get 
to scope. As long 
os the angle is not perfect, 
he sees the image double 


at a tor- 
up at right angles 
tele: 
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Supply the Army with Its 
Telescopes, Range Finders, 
and Fire-Control Equipment 


Tucked away as obscure civil- 
service workers in an Army arsenal, 
a handful of these men have main- 
tained their art through the last 
three decades, and taught it to their 
sons. Today they form a small nu- 
cleus of hand skill and “know how," 
out of which America seeks to cre- 
ate a military optical industry to 
meet defense needs. 

Lately they have been helping 
engineers of the National Defense 
Commission, seeking to transform 
this handicraft skill into high-speed pro- 
duction. In the past a lens grinder has been 
a man who knew his trade from the rough 
glass to the finished prism. By taking new- 
comers with a talent for precision work, 
and breaking them in to perform specialized 
jobs, production is being stepped up. 

For generations, hardly anybody became 
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a lens grinder unless his father was a lens 
grinder. Germany was dominant in the op- 
tical field because it had the lens-grinding 
families and they maintained a sort of mo- 
nopoly on the finest work by passing on the 
secrets of the craft only to their sons. They 


Testing a battery commander's tele- 
scope. It contains reticles, or gloss 
disks marked with fine sighting lines 


were so good that workmen else- 
where hardly dared enter the 
craft. 

Back in 1908, when Army offi- 
cers decided they needed an opti- 
cal shop for Government service, 
they had a hard time persuading 
boys to learn the trade. The Army 
men hit on the idea of taking boys 
of German ancestry and giving 
them a high-pressure sales talk 
on optics. They got a few ap- 
prentices, and two of them are 
now foremen in the Government 
shops. 

‘These two apprentices of 30 
years ago not only learned the 
trade; they also carried its father- 
to-son tradition into their fami- 
lies. Both have sons adept at 
grinding prisms. One has a house- 
ful of youngsters practicing on the 
glass-grinding wheel in the base- 
ment. By the time those kids are 
old enough, there will be jobs for 
them in private industry. 

Private contractors handle the bulk of 
Government work. On the Army's own 
shop falls the responsibility of giving advice, 
and sending out skilled men to teach the 
tricks of the trade, It has also been their job 
to repair and adjust Army optical instru- 


Blanks ore cut out on a glass-cutting saw, an abrasive 
disk turning in o bath of emulsified oil. The girl ot 
the right is marking reticle disks on boryta flint gloss 
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ments, and to make experimental devices. 

Before the first World War there were 
never more than a few workers in these 
shops. The number mushroomed to 89 crafts- 
men in 1917, and fell away again to a mere 
ten in 1928, After that it was built up grad- 
ually until there were 17 key men who really 
knew the job, and this has made rapid ex- 
pansion possible. From a force of 40 last 
summer, it had expanded by midwinter to 
140, and it was adding workers as fast as it 
could find men with the right kind of hands. 

It's a hand that counts,” said the fore- 
‘just the same as with a ball player.” 

When people exclaim about the precision 
required of machine-tool makers, who work 
within tolerances of ten-thousandths of an 
inch, these lens grinders are not impressed. 
When a man makes a roof-angle prism, for 
instance, he is allowed no tolerance at all, 
‘This prism is used to take an image around 
@ corner in binoculars, range finders, or 
panoramic sights. The critical angle of the 
prism has to be an absolutely perfect 90 
degrees, or distorted vision results. And the 
final bit of accuracy rests entirely in the 
worker's fingers. 

Prize example of the new technique of 
training apt pupils in specialties was a 
youngster who had been employed in the 
optical shop only five months, and was al- 
ready correcting the critical angle on roof- 
angle prisms. But before that he had spent 
a year in a radio laboratory, learning to 
grind quartz crystals for transmitters. 

“And in another month he'll be able to do 
the final job," said the foreman, “He's got 
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good hands. And that’s just what it takes.” 

Indeed it did take good hands. This boy 
was taking rough-ground prisms and work- 
ing them down on a small, curved abrasive 
block, making measurements with a pro- 
tractor. In grinding these little angles of 
glass, purely by precision of hand and eye, 
he was allowed a tolerance of two minutes 
in the angle of the prism. That meant that 
the surface, away from the angle, had to be 
accurate within .0002 inch, When they were 
polished and tested optically, only about 
ten percent came back for more work. 

The final job, which the boy is probably 
doing by the time this gets in print, is even 
more accurate. On this day it was being 
handled by one of the veterans of the shop. 
Looking through a telescope into a prism, 
after it had been polished, he could see a 
reversed image of a target, set up 50 feet 
away, at right angles to his telescope. Every 
imperfection was magnified, and as long as 
the roof angle was not perfect, he saw a 
double image. Then he worked the prism 
down to perfection by rubbing it over a flat 
matrix of Norwegian pine pitch. 

That also took good hands. But the 
prisms were so nearly finished when he got 
them that this superlatively skilled work- 
man was able to put on the finishing touches 
at the rate of 40 a day. 

The best reservoirs for new hands have 
been the radio industry's crystal grinde: 
and the amateur astronomers, who grind 
their own reflectors. But people with the 
right kind of hands may turn up anywhere. 
One applicant, who displayed a tiny, precise 
camera he had made for himself, was 
given a job quick. He was put to 
work in the room with the panto- 
graph, making reticles—glass disks 
on which are etched the microscopic 
scales in an artillery telescope. 

The story of this youth provides 
food for thought. He finished high 
school in 1937, and put in two years 
as an automobile mechanic, printer’ 
devil, and newsstand clerk, before he 
found his niche in precision work. 
There must be thousands like him, 
doing rough work in which their 
sensitive hands and eyes are wasted. 

Modern warfare creates a tremen- 
dous demand for accurately made 
lenses, and if there are any boys 
working in newsstands now, with 
good hands and eyes, the Govern- 
ment has a use for them. 


Raw material and finished products: A 
hunk of glass, with a few of the many 
kinds of prisms and lenses required 
for the precision tools of modern war 
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THE CAREER OF 
LESTER PFISTER 
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An cir-mail pick-up messenger removes station + and cuembles the two lightweight poles that 
equipment from the locked box ot the field «+ I support a rope loop for th atch 


Outgoing air mail is placed in the "bucket," o 
isa fiber-and-canvos receptacle padded against shock 


With the container attached to the loop of rope, everything is ready for the mail plane's arrival 
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Pick-up Service Brings Air Mail 
toTowns off the Main Sky Lanes 


By CHARLES MORROW WILSON 


FICIENT plane service with a mini- 

mum of landings and ground costs is 
probably first among the new developments 
in aviation in which America leads the 
world, 

Plane “pick-up” operation is now being 
proved a practical means for bringing air 
mail, air express, and other valuable avia- 
tion services to thousands of towns and com- 
munities. According to the Post Office 
Department we still have more than 4,000 
cities and towns which have no direct air- 


Swooping low over the field, the flying postman snags the loop 


mail service. A majority of these do not 
have airports. Yet their populations total 
more than half of all our people. Only 180 
U.S. cities actually have air-mail delivery 
by passenger airliners, When air mail must 
be carried on the final lap of its journey by 
train or truck, the loss of time is serious. 

Air-mail pick-up service is designed to 
bridge the gap between principal air-line 
cities and the thousands of off-line cities 
and towns, delivering air mail and other 
cargo to as many as a dozen towns within 
one hour of flying time without landing, 
maintaining a route speed of more than 
100 miles per hour. 

The pioneer in plane pick-up service is All 
American Aviation Inc., of Wilmington and 
Pittsburgh, which now operates six routes 
radiating from Pittsburgh to 108 cities and 
towns in Pennsylvania, West Virginia, Ken- 
tucky, Delaware, New York, and Ohio, for 
a total of 1,365 route miles. The routes are 
among the most difficult aircourses in the 
United States. The towns served are an 
average of 18 miles apart, though some are 
as close together as five miles. They range 
in size from 799 people to 120,000, The 
smallest, Glenville, W. Va., is thus the small- 
est in the nation with direct mail connection. 
Yet its 799 people dispatch an average of 
two to four pounds of air mail daily, which 
on a per capita basis exceeds even that of 
New York City, the greatest commercial-avia- 


‘2 hook and drops incoming mail 


tion and air-mail center in the world. 

The pick-up service makes two runs daily 
over all routes, collecting and discharging 
mail at each station. Since May 15, all the 
routes also carry air express. All American 
Aviation now flies the routes with eight 
single-motor Stinson SR-103 planes equipped 
with 260-horsepower Lycoming motors. 
Richard C. du Pont, former national soaring 
champion, is president of the line. 

Each pick-up plane is operated by a pilot 
and a pick-up man. The latter operates the 
equipment, sorts and drops the mail, and 
doubles as plane mechanic. Each plane is 
fitted with a mail bin of about 250-pound 
capacity, with additional storage space in 
the rear. 

The pick-up man sits in a special seat 
near the loading hatch, which is an oval 
opening about two feet in diameter in the 
plane's belly. Equipment carried within the 
plane includes a hydraulic or electrically 
operated reel mounted upon a shock-ab- 
sorber plunger cushioned by oil or air 
vacuum, 

‘The ground equipment is even simpler. 
‘The pick-up station consists of two upright 
poles marked by flags and set 20 to 40 feet 
apart. The poles are usually painted in 
bright colors and at night or in dark weather 
are illuminated. The stations can be located 
in practically any open space with 1,000 
feet or more of clear approach. 

Mail is placed in small canvas dispatch 
bags specially designed by the Post Office 
Department. These are placed in the pick- 
up “bucket,” a rounded, fiber-topped recep- 
tacle with’ heavily strapped canvas body 
and heavy rubber “skirts” to insulate it 
against shocks. The container is about 20 
inches high, a foot in diameter, and holds 
an average load of about 30 pounds, though 
it can carry 50 pounds or more. 

‘The container is swung to a loop of 
rope Which is suspended between the 
tops of the poles by means of steel 
clips which release it upon sudden 
impact, The “messenger” or ground 
operator loads the container and sets 
the poles and the 60-foot loop for the 
pick-up. 

In approaching a station, the pilot 
levels off his plane as if to make a 
landing, but maintains a speed of 
around 100 miles an hour and an alti- 
tude of about 30 feet. As he zooms 
toward the roped space between the 
poles, a cable with an eight-pound 
grapple hook is unreeled through the 
hatch. By pressing a hand trip on his 
instrument board the pilot next re- 
leases a rope loop which carries a con- 
tainer of mai! for delivery. Thus the 
plane glides into the station trailing 
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Two men make o 
who must be a skilled and resourceful flyer, and. . - 


both the grapple cable and the delivery rope. 

Just before making contact with the pick- 
up loop the pilot drops the delivery con- 
tainer. As the grapple hook snags the 
pick-up loop, the impact throws the reel 
into motion and the steel clamps free the 
loop. ‘Thus the incoming cargo is drawn into 
the plane hatch as its tether rope is wound 
up on the drum of the reel. 

Another pick-up device is a pole which 
folds against the bottom of the plane. For 
making pick-ups it is lowered into striking 
position with the pick-up hook at the lower 
end. When the arm strikes the transfer 
rope suspended between the two station 
poles, the impact disengages the hook from 
the arm and sets the reel into motion, thus 
raising the mail container into the plane. 

If the plane misses its mark, which rarely 
happens, it circles and tries again. When 
more than one pick-up is to be made from 
the same station, the messenger or ground 
operator rigs the poles and delivery loops 
again while the plane circles and returns 
for the extra load. Should the cable become 
fouled by an object on the ground, a safety 
link placed beneath the plane's fuselage 
breaks, thus preventing injury. 

Changes will be required with the use of 
larger planes, but All American Aviation 
engineers believe their present equipment 
could be used successfully by dual-engined 
planes capable of carrying a crew of two 
and from five to seven passengers and main- 
taining a cruising speed of 150 to 180 miles 
per hour. 

Pick-up operation is far more economical 
than regular landings, since in addition to 
saving time it saves the extremely heavy 
strains upon engines caused by take-offs. 

On a basis of payments by the Govern- 
ment to domestic carriers in 1940, the cost 
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of air-mail service is about 40 cents per 
capita per year for all people of the United 
States—by the present system of passenger- 
plane delivery of mail to cities along princi- 
pal air routes, Total cost of operating the 
All American Airways pick-up system is 
reported as being 2i cents per year for 
each resident of the cities and towns served. 

The unique pick-up line began experi- 
mentally in 1938 when Congress passed an 
act authorizing the Post Office Department 
to make a test of local transport of air mail. 
‘The “laboratory areas” included the moun- 
tainous and foggy terrains of western Penn- 
sylvania and West Virginia which have long 
been regarded as the best air proving 
grounds of the United States. During the 
first year of experiment work All American 
pick-up planes flew 428,000 schedule miles, 
made 23,000 station pick-ups and deliveries 
and handled about 75,000 pounds of mail 
without damaging a letter or suffering a 
major wreck. 

Pick-up routes of All American Aviation 
are being rapidly expanded. As speedily as 
equipment permits, air-express service is 
being added to the mail service. Serious 
consideration is being given to the possibility 
of passenger service over pick-up routes. 
‘The company also has two projected routes 
from New York into New England via Hart- 
ford and Boston terminals; also from New 
York City to Syracuse, Buffalo, and Harris- 
burg, and from Pittsburgh to Columbus, 
Cincinnati, and Buffalo. The completed sys- 
tem would eventually provide daily or twice- 
daily coverage of about 240 towns, total 
routes of 3,500 miles and direct service to 
approximately 5,000,000 people. 

Similar applications waiting approval of 
the Civil Aeronautics Board include several 
probable new networks of mail pick-up 
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routes. One seeks headquarters at Memphis 
for service to the Southwest. The Mercury 
Development Corporation of Indianapolis is 
applying for permission to establish seven 
pick-up air routes to serve as air-mail feeder 
lines to 135 towns and cities in Indiana, Illi- 
nois, Michigan, Tennessee, Missouri, Ohio, 
and Kentucky. The total route length pro- 
posed is 2,680 miles, which would bring 
direct air-mail service to about 3,000,000 
people who do not receive it at present, The 
line proposes to use nine DGA-15-JC How- 
ard planes with Jacob model 330-hor 
power engines with a pick-up speed of 130 
miles per hour. The application suggests 
that other equipment and services contem- 
plated by the line will be similar to those 
of All American Aviation, 

This equipment would include miniature 
parachutes for flight delivery of fragile or 
breakable goods, All American Aviation 
has adopted a 10-foot-diameter parachute 
which is packed in a metal tube about 15 
inches long and three inches in diameter. 

Meanwhile pick-up flying proves itself 
rich in human details. Pilots must be ex- 
ceptionally skillful and of adventurous tem- 
peraments. Pick-up men fill what are prob- 
ably the most exacting jobs in modern avia- 
tion, for they must be versatile mechanics, 
emergency pilots, expert mail clerks, and at 
times first-class acrobats. 

Recently, a station pole was accidentally 
broken at a West Virginia pick-up “spot.” 
‘The ground messenger held up one end of 
the delivery rope by hand while the plane 
made a perfect pick-up. 

‘The trade takes a new and dramatic role 
in civil aviation. It points to a time when 
all first-class mail, local mail excepted, may 
be carried by plane without extra cost to 
you and me. 
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Abrasives are the Key 
to the Machine Age 


By WALTER HOLBROOK 


HEN the second World War began 

there were fewer than 10,000 men in 
the United States making abrasives, with- 
out which not a single airplane, gun, ship 
or truck could have been built. Today 
nearly twice that number labor overtime 
turning out 100,000 different kinds of grind- 
ing wheels, each to fill a special need, and 
the head of the Norton Company appeals to 
his employees at Worcester, Mass.: “We 
need more skilled mechanics who are not 
doing armament work elsewhere. If you 
know of any, tell the employment depart- 
ment.” One division of this company, which, 
with the Carborundum Company, divides 
half the nation’s abrasive business, is pro- 
ducing three times what was figured as its 
capacity a year ago, and a recent study in- 
dicates it can do four times normal capac- 
ity, thanks to a policy of rebuilding the 
plant in dull times. At Washington sit six 
grinding experts trying to anticipate every 
possible abrasive requirement in the nation’s 
“all-out” effort. 

Grinding is as old as the Stone Age and 
as new as the latest gadget. Ten-ton grind- 
ing wheels pulverized logs to make the 
newspaper you read this morning, other 
wheels ground wheat into flour for your 
toast, and an abrasive cylinder only twice 
as thick as a human hair slit the point of 
your fountain pen. Grinding made possible 
the car you drive and almost any object you 
can name. 
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Ever since the first cave man shaped and 
sharpened his stone ax by rubbing it on an- 
other rock, man has chased perfection in 
grinding. Today he strives for an absolute 
smoothness of surface so that the working 
parts in all his ingenious machines will fit 
perfectly, and not wear out. 

Only a year or so ago airplane engines 
had to be torn down after running 200 hours. 
Now, to the amazement even of British and 
German engineers, the best American mo- 
tors run 1,000 hours without having to be 
overhauled. Behind that long step toward 
perfection is an improved grinding wheel, 
which will cut the toughest alloy to within 
1/25,000 of an inch, and, by selective as- 
sembly, make it possible to fit a piston ac- 
curately to within plus 1/25,000 of an inch 
into a cylinder accurate to within minus 
1/25,000 of an inch, 

Research workers are now humping 
themselves to scratch up formulas to achieve 
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accuracy of 1/30,000 or even 1/50,000 « 
inch, to cut costs and at the same 
production the hot-foot. They've mad 
duction jump and saved money doing 
many times. They're staying up nights to 
do it again. 

Practically they have only a dozen or so 


materials to work on, A grinding wheel is 
made of grains of diamond, silicon carbide 
aluminum oxide, or boron carbide held to- 


gether by glass, shellac, resinoi 
rubber, metal, or other binding mate: 
using different abrasives and bonds, diff 
ent grains and shapes, research engineers 
devise the most efficient wheel for each use 

Less than a dozen years ago the cemented 
carbide 1 to speed up the 
cutting of the toughest steel and aluminum 
alloys. Silicon carbide would sharpen this 
fast-cutting tool, but existing grinding 
wheels tended to overheat and crack the 
sensitive carbide tip. Wheels were made 


tool was produ 
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soft to avoid this, They wore out quickly, 
so the research engineers developed the 
noid-bonded diamond wheel, Fast and 


cool-cutting, it is in no small measure re- 
sponsible for the wide use of cemented ca 
bide tools. 

Now a metal-bonded diamond wheel has 


been developed to sharpen carbide-tipped 
single-point tools. A wheel with only 1/64 
of an inch of diamond in the rim will outlast 
al resinoid-bonded diamond wheels 
and that means lower wheel cost per tool 
r some machine grinding, a met- 
too hard, so the research engi- 
neers are hunting for still another binder. 

Diamond dust was used by the ancients to 

lish precious stones, but mass production 
is based largely on two artificial abrasives 
which fifty years ago did not exist: silicon 
carbide and aluminum oxide. Both were 
American discoveries. 

Eli Whitney, the inventor of the cotton 
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Grinding Touches 

Everything You Do 
Wheels weighing from 
ten tons to ten 


grind cork and lea 
porcelain and wood, mar- 


ble and granite, concrete 
and all kinds of rubber, 
as well as steel, iron, and 
every kind of metal. The 
softness of flour, cocoa, 
and even face creams is 
ground into them by rolls 
finished to mirrorlike 
surfaces by other abra- 
sive wheels. Your cloth- 
ing and shoes, watch 
and keys, cigarettes and 
matches, money and bill- 
fold, pen and pencil, 
almost everything that 
you touch from morning 
until night, was either 
ground itself or made 
possible by grinding. 
Few could be made with- 
out it; all would be more 
expensive were it not 
for today’s abrasives. 
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gin, launched mass production making rifles for the War of 
1812, but the full fruits of the plan were not realized for nearly 
100 years because man did not know how to make grinding 
wheels which would cut alike, The emery wheel was not in- 
vented until 1864. Emery, a natural product, is far from 
standardized, Its principal cutting element is corundum, or 
natural aluminum oxide, and the corundum in emery varies 
from 37 to 70 percent. 

In the nineties, Edward G. Acheson, of Pennsylvania, in try- 
ing to make artificial diamonds, fused clay and powdered coke 
in a crude electric furnace made from a plumber's solder cru- 
cible. He produced a few bright crystals, and found that they 
would scratch even a diamond. He had discovered silicon car- 
bide, though he thought it was a mixture of carbon and corun- 
dum, and called it Carborundum, still the Carborundum Com- 
pany’s trade name for this now common abrasive. 

About the same time, scientists of the Ampere Electro-Chem- 
ical Co., of Ampere, N. J., melted bauxite, and produced pure 
aluminum oxide. The pure oxide is colorless, but two of its 
many impure forms are the ruby and the sapphire. 

‘The Norton Company, of Worcester, Mass., a pottery which 
had begun making emery wheels, perfected a way to make 
aluminum oxide cheaply. In 1900, Charles H. Norton built the 
first grinding machine, and opened the way for mass produc- 
tion. 

Silicon carbide is the harder, but aluminum oxide is the 
tougher of these two most widely used abrasives. Aluminum 
oxide is used to cut and polish steel and other material of high 
tensile strength. The more brittle silicon carbide is better for 
grinding material of a dense-grain structure, such as gray iron, 
brass, building stone, and rubber. 

It was by no accident that the Norton Company, a pottery, 
began making grinding wheels, for the abrasive makers have 
long been a part of the ceramic industry. More than three 
fourths of all grinding wheels can be shaped on a potter's wheel. 
Commonest is a vitrified-bonded aluminum oxide wheel. 

Bauxite, mined in Arkansas, is carried to huge electric arc 
furnaces on both sides of Niagara Falls, source of cheap power. 
‘The ore is mixed with coke and iron borings, and fused at 3,700 
degrees Fahrenheit. Impurities combine with the coke and 
iron and settle to the bottom of the furnace, leaving a solid pig 
which is 95 percent aluminum oxide. Jaw crushers and steel 
rollers break the pig up into grains. Twenty-six sizes are sep- 
arated by fine silk screens, and ten finer “flours” are precipi- 
tated by hydraulic flotation, sedimentation, and air blowing. 

Clay, feldspar, and water are mixed with the abrasive. The 
mixture is molded by a hydraulic press, or shaped on a potter's 
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wheel, then moves slowly through a tunnel 
kiln 350 feet long, in which the temperature 
rises to a peak of 2,500 degrees. The grind- 
ing wheel is itself ground, to true it. Next it 
ig run 50 percent faster than it will be in 
operation. 


TLICON carbide is made by fusing glass 
sand, finely ground petroleum coke, saw- 
dust, and common salt. The sawdust pro- 
vides pores for carbon monoxide to escape, 
and the salt combines with various impuri- 
ties to form chlorides, while the silicon of the 
sand combines with the carbon of the coke. 
The proportion of binding material and 
the pressure used in molding a wheel de- 
termine the density and spacing of the 
grains, and this governs durability. The 
ideal wheel will sharpen itself as soon as the 
abrasive grains are dulled, but not before, 
and will cut as rapidly as is consistent with 
the desired finish. 

Three hundred or more grinding opera- 
tions go into the making of an automobile: 
it is a good car or a poor one according to 
the accuracy ground into it. Surfaces once 
considered practically perfect are no longer 
tolerated even in the cheaper cars. 

Surfaces large enough are tested by re- 
flection. One which will reflect newsprint 
so that it can be recognized is classed as 
commercial. If the letters are clearly de- 
fined, it is reflecting. Beyond this is Super- 
finish, described in the January issue of 
POPULAR SCIENCE MONTHLY, where under a 
microscope the surface is seen to be free of 
ridges, its only imperfection being a few tiny 
valleys, 

Some reflecting surfaces are still ground 
by hand, with fine “flours,” “sandpaper,” or 
abrasive cloths. The “sand” on “sandpaper,” 
incidentally, is usually garnet, silicon car- 
bide, or corundum. In industry, most grind- 
ing is done by machinery, though much is 
done by a skilled workman holding a small 
grinding machine in his hand. For preci- 
sion work and Superfinish, full machine- 
grinding is essential. 

Most holes—in dies, cylinders, bearing 
pins—are ground by machines, whether 
straight, tapered, or formed. Special ma- 
chines grind cams and other eccentric sur- 
faces. A process called centerless grinding 
is used in both external and internal work to 
insure perfect roundness and because it is 
cheaper than the usual method, in which the 
center of the work is in line with the centers 
of an abrasive wheel and a regulating wheel, 
one on either side of the object being ground. 

In centerless grinding, the work is sup- 
ported by a beveled blade above the centers 
of the abrasive and regulating wheels. This 
permits the work to sink with a low spot and 
rise with a high spot, so that low and high 
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spots “dampen” themselves out. In centered 
grinding, a high spot produces a low spot on 
the opposite side. 

Furthermore, to grind between centers it 
is necessary to drill precisely located holes in 
the work, and adjust steady rests exactly. 
All this takes time. In centerless grinding, 
work can be loaded automatically by un- 
skilled workmen. 

Metals and most nonmetallic substances 
usually can be cut with an abrasive cut-off 
wheel at least twelve times faster and there- 
fore more cheaply than by any other method 
except shearing. Sheared ends ordinarily 
must be ground, while ends cut off by an 
abrasive wheel seldom need finishing. The 
process is also far more precise than any 
other cut-off method. 

There are 124 U. S. firms making abra- 
sives; however, the two largest companies, 
Norton and Carborundum, not only divide 
half the business but with the next two, Ab- 
rasive and Macklin, three fourths of it. 
Last year the industry made produ 
valued at more than $85,000,000. This was 
an increase of 20 percent over 1939, and the 
1939 business was 28 percent better than 
that in 1938. Leaders of the industry expect 
15 to 20 percent more business in 1941, and 
another increase of 20 to 25 percent next 
year. 

Most abrasive workers are semiskilled. 
Graders are highly skilled, and father tends 
to train son in the trade. To meet demands 
for more efficient wheels, the larger com- 
panies employ big research staffs. 

Probably the biggest user of grinding 
wheels is the automotive industry, with 
steel second. A close runner-up now is 
armament, and the airplane makers, rail- 
roads, machine-tool makers, shipbuilders, 
hardware, electrical, and paint manufactur- 
ers (who grind pigments) are all heavy 
users of abrasives. The glass industry, from 
the makers of plate glass to the finest op- 
tical instruments, uses tons of loose abra- 
sives, 


ITHOUT the art of grinding man 
would be reduced to living on fruits, 
nuts, roots, and vegetation growing wild, 
and on what meat he could snare or club, 
since grinding is necessary to shape and 
sharpen all but the crudest tools and wea- 
pons. He could weave only crude fabrics and 
sew only with bone needles. He would live 
in a hut or a cave, not a house. He would be 
able to travel only by horseback, on a raft 
or in a boat burned out of a log. All modern 
transportation and machine operation is 
based on the wheel, and without grinding he 
could not make even a wooden wheel. 
Grinding thus ranks with the use of fire 
as one of the arts on which civilization rests. 
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Soldier Engineers 


THE U.S. ARMY‘S MEN IN OVERALLS 
BACK UP THEIR MOTTO “’GIVE US A TRY’* 


By LIEUT. COL. W. F. HEAVEY 
Corps of Engineers, U. S. Army 


HEN the army moves across-country, 
the engineers have much to do with 
moving it. Their maps have outlined the 
route. Their roads carry the motorized forces 
and supplies. Their bridges cross the rivers 
which otherwise would block the progress of 
the army. If rails have had to be laid to the 
operating base, the engineers have laid them 
and the trains are operated by engineers. 
It is the engineers who are indispensable 
in establishing bridgeheads in enemy terri- 
tory. It is the engineers who plant mines 
and tank traps on unprotected flanks. It is 
the engineers whose camouflage protects 
the artillery positions and the supply dumps. 


Insignia of representative engineer outfits, shown 
above, symbolize the varied tasks of this important 
branch of the Army, and the spirit of its personnel 
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In a pinch, when the enemy attacks in un- 
expected force, it is the engineers who throw 
down their picks and jack-hammers and 
fight with rifles and machine guns. 
‘Engineers always have been an important 
factor in the conduct of war, but the ex- 
ploits of the combat engineer troops of the 
German Army in Poland and the Low Coun- 
tries have put new emphasis on their duties. 
It was these German pioneer troops, mov- 
ing forward in some cases with structural 
steel exactly fitted and marked for certain 
bridge sites, who established bridgeheads. 
It was these pioneers who stormed Eben 
Emael, near Liege, and other forts, both in 
the Low Countries and in France, which 
had been deemed impregnable. Eben Emael, 
rated one of the strongest fortifications in 


The Sth, 11th, and 3rd ore combat regiment; the 
4th is o combat battalion; the 9h is a motor 
squadron, and the 30th is a topographic Tonelon 
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Typical of the engineers’ fast-moving heavy eq 
on a trailer by a fourton Diamond T sixby- 


Europe, lasted only seven hours after the 
pioneers, backed by aerial bombardment 
and parachute troops, got down to work. 
Advancing in their own smoke screen, the 
pioneers used flame-throwers and thermite 
grenades and then thrust through the de- 
serted ports long jointed rods, on the ends 
of which were charges of explosive much 
more destructive thana75-mm.artillery shell. 

‘U.S. Army engineers, a 
large part of whom had been 
employed in peaceful years on 
flood control, harbor improve- 
ments, and supervision of 
Work Projects Administra- 
tion jobs, did not neglect the 
study of German, methods, 
though the German military 
engineering policy as a whole 
is not regarded as best 
adapted to American needs. 

‘The German pioneer forces 
regard themselves primarily 
as combat troops. The Amer- 
ican Army engineers are pri- 
marily technicians and the 
American Army recruit, al- 
most invariably mechanically 
inclined to some degree, lends 
himself to such use. 

On June 30, 1939, the Amer- 
ican Army numbered about 


180,000 men, of whom 6,000 _ fortification. 
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Bulldozers, also hauled on trailers, speed road bi 


ment is this gasoline-powered shovel, which it towed 


@ mover, at a speed of 20 miles an hour 


were engineers—one man in 30. On June 
30, 1941, with 1,400,000 men in the Army, 
85,000 of them, or one in 16, will be engi- 
neers. In active warfare the proportion 
probably would rise to one man in eight. 
By the end of June each of the “square” 
divisions, the major component of which is 
four infantry regiments, will have a regi- 
ment of engineers. Each “triangular” di- 


Standard industrial equipment is easily procured 
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concrete mixers like 
je material for making 
boxes and massive tank obstacles 


vision of three infantry regiments 
and each armored division will 
have a battalion of engineers. Each 
cavalry division will have a squad- 
ron of engineers. Each army corps 
will have one or two combat engi- 
neer regiments and a topographic 
company. Each field army will have 
three regiments and six separate 
battalions of general service engi- 
neers, two dump-truck companies, 
two heavy ponton battalions, four 
light ponton companies, a topo- 
graphic battalion, a camouflage bat- 


++ and here's an earth au- 


ger that bores holes for set- _talion, a water-supply battal- 
ting logs in tank traps. It is ion, a shop company, and a de- 
mounted to work at any an- pot’ company, ‘Two regiments 
gle. Inset shows 18-inch bit of aviation engineers, trained 


in construction of flying fields 
in war zones, are attached to 
General Headquarters Air 
Force, and separate companies 
are stationed in Panama, 
Puerto Rico, and Alaska. 
Experiments are being made 
constantly with methods of de- 
fense and attack at the En; 
neer School at Fort Belvoir, Va. 
‘There are courses in technique 
and tactics, surveying, draft- 
ing, map reproduction, water 
purification, and heavy me- 
chanical equipment. It has be- 
come one of the largest special 
service schools of the Army, 
training 1,700 officers and 1,500 
enlisted men annually. 
Maintenance of roads and 
bridges and the construction of 
new ones probably would be 
the principal tasks of the engi- 
neers in wartime. Military op- 
erations are hard on roads, e¢ 
pecially in this day of mechan- 
ized armies. It was far from 
negligible even 25 years ago. 
During the six-month battle of 
Verdun, traffic over the road 
between Verdun and Bar-le- 
Due wore down ten feet of 
road metal in the aggregate. 
The construction of new 
concrete roads is impractica- 
ble close to the front. An 18- 
foot macadam road will meet 
the needs of an infantry divi- 
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vers’ work. This truck cor- 
ries @ powerful compressor, air hose, ond various tools 


++. such as 


jonk traps. This 


sion fighting as far as 75 miles from its rail- 
head. Every infantry division requires one 
such road, Dirt, gravel, plank, or corduroy 
construction will suffice for lighter traffic. 
For quick construction a “tread” road is 
built, supplying a bearing surface only for 
the wheels. 

At the front, road construction is mostly 
by hand labor, though the combat engineers 
are equipped with air compressors, bull- 
dozers, and other power machinery which 
can be used in some situations. It is planned 
to provide modern equipment, most of it 
too unwieldy for use at the front, for road 
construction in the rear areas. 

Bridge building is the most familiar and 
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choin sow for cutting up logs to b 
is @ lot faster than @ man-powered sow 


ised in 


Jack-hammers, too, get thei kick from the 
compressor truck. They ore handy for 
breaking up rock ond enemy concrete 


Below is an cir-powered circular saw. All 
equipment is designed for fast and de- 
pendable service near the fighting line 


probably the most spectacular of the feats 
of the engineers. Their technique is whetted 
to the point of getting troops across an un- 
fordable stream under fire, an ordeal to test 
the caliber of any engineer outfit. Such an 
attempt would be made ordinarily either at 
night or under a smoke screen, and the 
technique must be proof against darkness 
and confusion, as well as enemy action. 
For such work, the engineers are 
equipped with assault boats, light skiffs 
sturdily built of quarter-inch plywood, 
ten of which are carried in a light truck, 
nested like the dories on a fishing schooner’s 
deck. American officers prefer these to the 
inflatable rubber boats carried by the Ger- 
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"water point," or 
field water-supply 
setup. (1) Intake in 
lake or stream (2) 
Portable gasoline 

chlorination 


capacity 
jallons a minute 
£5)°3:000-gellen 
portable setting 
asin (4) Pump 
(5) Sond filter (6) 
Line to storage tank 


Building the water works: engineers stoking out o 
portable canvas water tank. Wood ribs, and “hoops” 
of rope hold it rigid against pressure of water 


Except for the tonk, the water-supply truck unit 
below is completely self-contained. It can provide 
@ flow of 75 gollons of purified water o minute 


man pioneer troops. Each plywood skiff 
carries eleven fully equipped soldiers, nine 
of them infantrymen and two of them com- 
prising the engineer crew. 

In a recent test at Fort Benning, Ga. a 
complete infantry rifle company was ferried 
across the Chattahoochee River, there 320 
feet wide and flowing four miles an hour, in 
70 seconds through a smoke screen. A small 
outboard motor is available for use on the 
assault boats, but would be useful only in 
unusual conditions, as silence and surprise 
generally would be prime requisites. 

All infantry weapons can be carried in 
the individuai assault boats except the 37- 
mm. antitank gun. Several assault boats 
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can be quickly assembled into rafts to ferry 
the antitank guns and the light trucks which 
draw them. For crossing wide rivers, such 
as the Mississippi or the Ohio, the engineers 
have ponton boats that carry 58 soldiers in 
addition to the crew and are driven by 
large outboard motors. 

Once the advance party has got a footing 
on the far side of a stream, the engineers 
rig a sectional footbridge, a duckboard foot- 
way between whose slats the water is visible. 
Soldiers familiar with this style of bridge 
can cross it at a run in daylight. Familiarity 
is desirable because, if the soldier looks 
down at the water swirling under his feet it 
makes him dizzy. Engineers threw a bridge 
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To get infantry across a stream quickly, 
engineers build a sectional footbridge 
Duckboord sections are laid across floats 
ond fostened by spring clips as at left 


of this kind s the Chattahoochee at Fort 

Benning in ten minutes, including installation of 

the anchor cable, Soldiers crossed it at the rate 

100 a minute. 

on trucks carry floats, duckboard 

d cables for the construction of such 

a footbridge 432 feet in length, Under favorable 

nditions, a bridge of that length can be con- 
structed in the field in less than half an hour, 

egular ponton-b equipment may be 

either light or t the method of construction 

being the same with each. Latticed steel or 

aluminum supports are used in the shallow 

water near shore and a flexible joint called a 


Trucks crossing @ ponton bridge. A light ponton company carries material for 1,000 feet of bridge ond 
lays it at about 100 feet an hour. Scow-shaped pontons could be maneuvered with outboord motors 


saddle or hinge connects that part of the 
bridge with the part which is supported by 
pontons. Pontons are scow-shaped craft. 
‘The light ones have duralumin frames and 
aluminum skins and weigh about 1,400 
pounds. Anchored at 16-foot intervals the 
bridge they support will carry light field 
guns, fully loaded three-ton trucks, and 
even light tanks. Reinforced with extra 
pontons they can be used by medium 
tanks. A light ponton company carries 


For ferrying troops across water under fire to 
@ bridgehead, the engineers provide assault boots 


equipment for 1,000 feet of bridge and 
builds about 100 feet an hour, Heavy pon- 
tons are similarly made, weigh about 11 
tons, and make a bridge that will carry 
155-mm., guns and medium tanks. 

The engineers also carry portable bridge 
equipment for use where ponton construc- 
tion is impracticable, including 72-foo! 
steel highway bridges of 20-ton capaci 

Officers of the Engineer Board at Fort 
Belvoir have done much valuable experi- 


« light skiffs of plywood that con be 
handled by four men, Each holds 1! men 


Ten nested assault boots are carried on a single truck. 
Our officers prefer them to German-type inflated boats 


Map making is another job i Developed diopositive plates are 
of the engineers. Here a to be reduced to diapos . placed in "multiplex" projectors 
roll of six-by-six negatives Pictures token at dif which con be adjusted to com- 
from an aerial camera... pensate for tip or tilt of plane 


haar Ea 


Overlapping images of blue and red, thrown onthe map An editor checks details of the map. He is 
poper, give the effect of depth when viewed through o equipped with a hand stereoscope and prints 
pair of glosses having one red and one blue lens. This of overlapping aerial photographs. The cor- 
enables the map maker to trace the contour lines easily rected map is ready to be printed in color 


Short-order map work in the field is handled by this The moltese cross below is a composite photo- 
mobile printing plant, which is equipped to turn out graph made from the five negatives exposed 
3,800 maps an hour. It uses the photo-offset process wltaneously by @ five comera 


mental work in camouflage 
and a Los Angeles reserve 
battalion, most of whose offi- 
cers are motion-picture tech- 
nicians, has accomplished re- 
markable results in the cam- 
ouflage of industrial plants. 

Engineer officers have much 
to do with developing me- 
chanical equipment for other 
branches of the service. They 
have contracted recently for 
$17,000,000 worth of search- 
lights for antiaircraft artil- 
lery. They were instrumen- 
tal in the development of a 
knee-action trailer for the 
transport of 60-inch search- 
lights and their power plants. 
Four thousand of these trail- 
ers have been ordered. 

The water supply for 
troops, the erection of barbed- 
wire entanglements, mine 
planting, and tank trapping 
are other details which occu- 
py the attention of the engi- 
neers. Because of the possi- 
bility that supplies of T.N.T. 
might be limited in an emer- 
gency, the engineers have de- 
veloped their own explosive 
which is practically as pow- 
erful and as safe to handle. 

‘The engineers are organ- 
izing a railway operating bat- 
talion, which will be stationed 
near Alexandria, La., and op- 
erate light trains over 90 
miles of its own track. Such 
a battalion, of about 800 of- 
ficers and men, can maintain 
and operate a railroad divi- 
sion 100 miles long. Most of 
its officers will be railroad 


Tetrahedrons of fabricated steel are among the ‘ 
imental tank traps bui 
for actual tests by Army tanks... 


of exp 


my defenses 
‘and incendiaries (above) 


neers destroy os well os build. Demolition of © 
SOLS SF Geowrt Necailoniot oadae 
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For hasty erection of barbed-wire 
obstacles, corkscrewlike metal pi 
ets are twisted into the ground 


wee end wi strung along 
rem. Special gloves studded 
with metal protect the hands 


wich showed thot while 9 "hell buggy” could 
by clamber over a single row of these obstach 
wos effectively blocked by a double line of # 


men who are in the reserve and the rank 
and file will be men who have had railroad 
experience, 

‘The Army has 20 reserve railway-oper- 
ating battalions, the officers of each of them 
being from a different railroad. Should it 
become necessary to mobilize these skeleton 
battalions, the enlisted personnel of each 
would be sought among employees of the 
railroad furnishing its officers, 

Even the recruits whom the engineers 
have received through the draft have proved 
to be excellent material, primarily because 
of the natural mechanical aptitude of Amer- 
ican youth. Partly trained men are availa- 
ble in thousands for the Army engineers 
from among the Reserve Officers Training 
Corps students turned out annually by our 
universities. 


Strips of cloth are tied onto the net, thickly 
near the center and thinning out toward the 
jges. To an enemy scouting plan would 
the effect of o patch of mo 
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Notional Guard ma- 
jors, coptains, and 
lieutenants try’ their 
hond at folding o 
comouilage net of the 
type used for scre 
ing supply dumps and 
Fositions of artillery 


To erect such a screen, 
© network of wires 

stretched between 
posts. Then the folded 
net is laid on top, os 
shown in the lower 
and unroll 
the desired area 
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Un-Natural History us Ma~ 


‘THE SHRIKE, OR BUTCHER BIRD, Is A 
SANCTIMONIOUS ASSASSIN, CRUELER THAN 
HAWK OR OWL/ IT IMPALES OTHER BIRDS, 
MICE, AND LARGE INSECTS ON THORNS 
BEFORE EATING THEM/ 


CONCAVE 
PLASTRON 
(MALE) 


RED EVE 
MALE) 


THE MALE BOX TURTLE HAS RED 
EYES, THE FEMALE YELLOW ONES/ IN 
THE MALE, THE PLASTRON, OR UNDER 
PART OF THE SHELL, IS CONCAVE? 4 | 


WASPS PRACTICED THE POTTER'S ART, 
AS WELL AS MASONRY AND PAPERMAKING, 
‘AGES BEFORE MAN TOOK IT UP) MEET THE 
POTTER WASPS, OR EUMENES FRATERNA, 
AND THEIR POTTERY NESTS/ 


THE GUINEA PIG MYSTERY REMAINS 
UNSOLVED! THEY ARE NOT PIGS, BUT 
RODENTS, AND COME FROM SOUTH AMERICA, 
NOT GUINEA? NEITHER THEY NOR ANY 
LIKELY ANCESTORS EXIST IN A WILD STATE? 


THE ANCIENT MEXICANS BRED THE 
MEXICAN HAIRLESS DOG FOR ROASTING 
IN THE SKIN, ON A SPIT OVER A 
CHARCOAL FiRE/’ CERTAIN GOURMETS 
SMACK THEIR LIPS OVER IT / 


MOLES Have UNDERGROUND 
STOREHOUSES, IN WHICH THEY KEEP 
HUNDREDS OF EARTHWORMS, ALL WITH 


ty Cip THEIR HEADS BITTEN OFF, SO THEY CANT 
wer te | EScabE, cut ALive~ FRESH MEAT? 
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Cables laid alon 
this clearing wil 

carry current from 
the br. turbine 
fo near-by villages 
along 2 200-mile- 
long power line 


TO FEED VERMONT ELECTRIC LINES 


‘HE STAINLESS-STEEL blades of the 

world’s largest windmill, each blade as 
big as the wing of an Army bomber, will 
soon begin spinning on a New England 
mountain top, generating electric current 
from the wind. Seventy-five tons of steel 
will rotate at the top of the 110-foot tower 
of this experimental wind turbine, located 
in the Green Mountains, ten miles north- 
west of Rutland, Vt. Invented by Palmer 
C. Putnam, of Boston, Mass., and sponsored 
by T. S. Knight, a vice president of the 
General Electric Company; Walter Wyman, 
president of the Central Vermont Public 
Service system, and Beauchamp Smith, vice 
president of the S. Morgan Smith Company, 
one of the world’s largest manufacturers of 
turbine equipment, the 1,000-kilowatt sta- 
tion is scheduled to begin commercial opera- 
tions this summer. 

All the generating equipment is housed 
at the top of the tower in a streamlined, 
metal-shelled egg, 50 feet long and 20 feet 
in diameter. It is tilted downward to face 
the updrafts of the mountainside and, like 
a weather vane, is free to rotate. The twin 
blades, cutting a 175-foot circle through the 
air at the rear of the streamlined housing, 
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can cone backward as much as twenty de- 
grees to lessen the pressure of heavy gusts 
of wind, 

By the use of an automatic mechanism, 
similar to that on an adjustable-pitch pro- 
peller, the angle at which the great blades 
cut through the air will be varied accord- 
ing to the velocity of the wind, thus keep- 
ing them spinning at a steady pace of 28.7 
revolutions a minute. Through a double set 
of gears, this speed is stepped up to whirl 
the generator at 600 revolutions a minute. 
In gales, the blades can be turned edgewise 
to the wind to reduce resistance. The whole 
structure has been designed with sufficient 
strength to withstand 140-mile-an-hour hur- 
ricane winds. Yet, an 18-mile-an-hour 
breeze will be sufficient to generate current, 
and at 30 miles an hour the plant can oper- 
ate at load capacity. For 3,500 of the 4,500 
hours a year that the station will be in op- 
eration, it is calculated, the plant will be 
running at full capacity, generating enough 
current to light 10,000 100-watt lamps. 

Five years of concentrated research pre- 
ceded the start of actual construction last 
December. Putnam, a graduate of the 
Massachusetts Institute of Technology, de- 
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vised the basic pattern of the wind turbine. 
Later, more than seventy variations were 
worked out on paper. The Library of Con- 
gress, as an aid to the research, prepared a 
bibliography on wind turbines that included 
1,400 titles, Finally, six different models were 
put through performance tests in ten consecu- 
tive 24-hour days at the Leland Stanford wind 
tunnel, in California, At times, as many as 
three different engineers were tackling the 
same problem and, all told, more than 200 
trained scientists, under the general direction 
of Dr. J. B. Wilbur, head of the Structural 
Analysis Laboratory at M.LT., aided in the 
refinement of detail. 

‘The hardest nut to crack was to keep the 
great windmill spinning in gusty weather at 
the uniform pace demanded for the produc- 
current electricity. Two 
ures of the design have solved the prob- 
the use of variable-pitch blades and the 
fact that the station's output will flow through 
the same circuit as current from a neighbor- 
ing hydroelectric plant. If a sudden gust tends 
to speed up the windmill before the blades can 
be adjusted to the new wind velocity, the 
mountain-top station will automatically take 
on part of the load of the hydro plant. The 
effect is the same as though the two genera- 
tors were connected with a long, flexible shaft. 
If one generator, under such conditions, start- 
ed to speed up, it would have to twist the 
shaft as well as carry its normal load. This 
“electrical brake” is counted on to prevent 
sudden, violent fluctuations in speed. 

While the first installation is being made on 
4 mountain top, meteorological surveys indi- 
cate that suitable winds exist at such diverse 
locations as the great plains and on certain 
marine islands. 

Success in this attempt to harness the wind 
of a New England mountain top to the pro- 
duction of electricity will have special im- 
portance at this time. Wind turbines would 
provide a new, cheap source of power for 
rapidly expanding defense industries. They 
could function where water power is unavail- 
able, and they could be erected in one-third the 
time required to build hydroelectric stations 
of the same capacity. And such generators, 
scattered among the hills, would be far less 
vulnerable to attack from the air in wartime 
than larger and more obvious hydroelectric 
plants, or steam-powered generating plants 
which are usually located in congested in- 
dustrial areas. 


huge windmill will look 
month. The housing for 
50 feet long and 20 feet 

the mountain updrafts. 
of an army bomber 


like when it is completed 
the generating equipment 
around, and tilts down to fa 
Each blade is as big as the 
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HER FISTS ARE HER FORTUNE. 
From punching a typewriter's keys 
Doris DeGreen turned to punching 
@ bag as @ professional instructor 


ASSEMBLING SKELETONS for medical schools and pri- 
vate collections might not appeal to some people, but 
it’s oll in the day's work for John F, Lonergan, of Chicago 


Itt a Living 


Ts butcher, the baker, the candle- 
stick maker represent traditional 
ways of earning bread and butter for 
the family table; but thousands of per- 
sons take their livelihood from little- 
known occupations, Who ever would 
think of crocheting large commercial 
signs, riding a mechanical elephant, or 
painting with chewing gum? Yet men 
and women are doing exactly those 
things, and making a living at it. Pho- 
tographers visited some of these people, 
to make pictures for “Unusual Occupa- 
tions,” a nount short subject. 
They turned their cameras on a man 
who scrubs swimming pools with a 
vacuum cleaner, another who fits skel- 
etons together from assorted bones, a 
third who tastes soap. It’s a living! 
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KNIFE THROWER. When o knife thuds into the wall neor a 
movie hero's head, it probably comes from the steady hand of 
Steve Clemente, Hollywood cutlery tosser. At the left he is 
about to throw part of the kitchen stove, with a sharp edge 


DOLLS IN FRAMES mecn bread ond 
buiter to Alice Daly. She cuts back- 
less figures from cardboard, covers 
them with cotton botting, and clothes 
them with ribbon. Faces and hands 
are mado out of flesh-colored cloth 


TASTING SOAP ino Los Angeles 
foctory is Joe Strohl’s job. To see 
when each new boiled batch is done, 
he submits a sample to his trained 
polate. At least, it's clean work! 
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FISH-SCALE 
JEWELRY 


JEWELRY carved from the 
scales of the giant gar fish, 
which infests Louisiana bayous 
and preys on game species, now 
helps pay for war on this enemy 
of fishermen. The odd craft was 
originated by Percy Viosca, Jr., 
of New Orleans. For men, the 
ivorylike scales become watch 
charms, tie clasps, and lapel 
ornaments; for women, neck- 
laces, bracelets, and hair clasps, 
as demonstrated by Viosca’s 
daughter, Yvonne, at right. Other 
products include mosaic serving 
trays and wall plaques. 


O~ ke 
~o— 


] Seales ond hide of 
the giant gar fish 
show the varied shapes 
evailable for carving 
into ivorylike jewelry 


2 One of the hides 
is given a bath 
in chemicals to sep- 
crate the scales and 
bleach them. This is 
the first stop token 
in moking ornaments 


The worker user 

2 motor grinder 
to carve the scales 
into icture fish 


AA power spray is 
used 
the 


in coloring 
coles. Next in 
process is drying 
em in special racks 


Giont gor fish grow 
toa length of 8 foot 
‘and weigh 200 pounds 
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DETROIT’S NOISE DETECTIVES 
GIVE YOU QUIETER CARS 
(next page) 


122 


Measuring cor noises with @ sound-frequency analyzer. At left 
moving film records of sound “decay” in untreated metal pan- 
els (for left) and treated ponels. Notice how the application 
ef sound-deadening materials quickly dissipates the sound 


How Microphones and Sound Meters 
Help Build Silence into Car Bodies 


By SCHUYLER VAN DUYNE 


ou could tell the make of an automobile a block 
away by ear. People then said that one car chugged, 
another make whistled, still another purred. Any 

polboy could call the turn. 

Today you're good if you can even hear a car a hundred 

feet away. And all cars sound so much alike that people— 

including schoolboys—have stopped trying to identify them 

that way. 

Credit for this magic curtain of silence dropped over the 
nation’s cars belongs almost exclusively to the “acoustical 
engineers” in the car makers’ sound laboratories in and near 
Detroit. It is because of them that your new car doesn't 
sound like a light tank going into baitle. 

In one laboratory, at the General Motors Proving Grounds, 
I recently stood in a room so quiet that after a minute I 
could hear my own heart beating. In this and the Chrysler, 
Ford, and other laboratories, I saw engineers using instru- 
ments that “remembered” sounds they recorded a year or five 
years ago. Name any car—Hudson, Nash, Packard, Stude- 
baker, Willys, or one of the products of the Big Three—and 
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One type of sound-deadener 
used on body panels can be 
sprayed on. Automobile work- 
ers have christened it "goo" 


you'll find comparable 
equipment. 

‘Not many car noises, the 
engineers tell you, come 
from engines, which today 
are so well balanced that 
they produce scarcely any 
vibration—the basis of all 
sound. Some noises may 
start at the wheels, springs, 
or engine fans. Carburetor 
intakes, engine drive 
shafts, exhaust mufflers, 
account for others, or 
would if the engineers al- 
lowed it. Car floors of 
sheet steel have all the 


racket - making qualities of a dance - band 
drummer's cymbal, and every square inch 
of those shiny doors, body ‘panels, roofs, 
and trunk lids is capable of offending the 
critical motorist’s ears. You can add to 
these the noise of air rushing around mold- 
tire-against- 


ings and window recesses, 
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pavement noise, and the plain noise of rain 
or hail on the steel top. 

To measure these sounds, and analyze and 
compare the materials that kill them, engi- 
neers use such instruments as vibrating 
loudspeakers, microphones, amplifiers, cath- 


ode-ray oscilloscopes, and sensitive elec- 
trie meters. At one laboratory I 
watched them testing sound-dead- 
ening material for body panels. 
Samples were struck with a base- 
ball hung on a cable and swung 
from a fixed distance. A micro- 
phone picked up the sound and 
carried it as electrical energy to a 
sensitive meter, which measured the 
strength of the sound in decibels 
and showed how long it continued, 

At another laboratory, engineers 


General Motors saved nearly $200,000 
in one year with this $50 concrete box. 
It was used to prove that a cheap- 
er dash mat really did the best job 


ES 


moar 


In the open air on top of this proving-ground sound laboratory, cars run under their own power wi 
sound instruments measure the type and pitch of unwanted noises at ony sp¥ 


"Oscar" (the microphone at upper right cor 
is the ears for the sound experts making the test 
He can be placed in any part of the automo! 


How cars are conveyed to the roof of the General 
Motors sound laboratory's outdoor dynamometer 


or at ony given loa 


pointed out a concrete box in a corner 
of a quiet room. The box cost $50 to con- 
struct, without instruments. 

“It saved the company nearly $200,000 
last year,” one of them said. He explained 
that an inexpensive dashboard-insulating 
mat used in one line of their cars had 
proved so superior as a sound deadener, 
under comparative tests in the box, that it 
was selected for other lines as well, over 
much more expensive mats. 

Few single tests yield such big dividends. 
But they all add up to immense total sav- 
ings. An engineer put it this way: “To 
make a car completely quiet inside, we'd 
have to fill it up with sound deadeners. 
But it’s the first thin layer that does most. 
of the work. Our job is to make that do 
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Asample of a muffler baffle. Inserted at bottom 
of the adjustable column at right, its ability 
to absorb sounds of many frequen studied 


the work better—and for less money, too.” 
And here is a partial summary of the 
sound deadeners these specialized experts 
have placed in your new cars. The dash- 
board may consist of a felt deadener ce- 
mented to steel and backed by an insulator 
of jute topped off with fiber board. Under 
the top there may be a half-inch blanket of 
cotton and wool fiber, sandwiched between 
paper sheets, to kill rumbles and deaden 
the tinny sound made by rain or hail. 
Besides a mat of felt on your car floor, 
there probably are jute pads, to block out 
wheel, pavement, and chassis sounds. In 
addition, the steel floor is ridged to prevent 
any snapping effect such as you get when 
you press on the bottom of an oil can. 
‘Trunk lids, all body and door panels, and 
the wheel housings are insulated with tar- 
like, sprayed-on sound deadeners, or felt 


Vibration, important 
y to many @ noise 
in cars, is here be- 
ing studied. A stock 
motor ona dynamom- 
eter is run ot many 
eds with a vibra~ 
ion recorder fitted 
to its crankshaft ond 
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pads, or both. And innumerable joints of 
stationary as well as moving parts are 
cushioned with rubber. 

It was all testéd first by the acoustical 
engineers, and, if you can't hear your own 
car at 20 paces, or if you feel rested after a 
long drive, thank them for it. 


Preston Foster tries out his new vacation wagon, 


VACATION CAR 


OOK 


LIK 


cross between a stream- 


lined sedan and a station wagon, an 
elaborate vacation car, specially designed 
for Preston r, Hollywood star, keeps 


A generator powered by  |Ti-horsepower 
motor in the nose of the car runs the auto- 
matic refrigerator shown in the bottom photo 


\. The canvas awning covers the rear-deck kitchen 


life luxurious during 
trips in the Southwest 
dio, refrigerator, Pullman-type bed, cup- 
board, gas stove, and a dustproof compart- 
ment for guns and fishing tackle, are in- 
Jed, The 116-inch wheelbase permits 
y maneuvering on the sharp turns of 
mountain roa¢ 


hunting and fishing 
Reading lamps, ra- 


Foster swings the rear bumper down to provide 
room for the kitchen under the rear deck. Be- 
low, he tunes in on weather reports at bedtime 


a 


‘The car approaching the camera has crossed the center line into the left-hand lane, dangerous on a curve 


Ww, DO THAT AND YOU'LL AVOID 


By PAUL NELSON 


ont INE times out of ten, a warning will do 

more to make a motorist drive safely 
than a traffic ticket. We try to get people 
into the habit of looking after their own 
skins. If they'll only do that, the safety of 
the other fellow will usually take care of 
itself. 

This was the first of a lot of evidence I 
was to get that New Jersey's nattily uni- 
formed troopers are as well grounded in 
human nature as they are in the traffic laws. 
‘The speaker was driving me from the Tren- 
ton office of Col. Mark O. Kimberling, super- 
intendent of the State Police, to a small 
troop substation at near-by Columbus. I was 
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ACCIDENTS AS WELL AS TICKETS, 
SAY THE HIGHWAY POLICEMEN 


spending a day with the troopers on their 
rounds of highway duties to get pointers on 
how to drive more safely. It was certain that 
their total annual travel of nearly 7,000,000 
miles along the state's highways added up 
to a lot of experience, and it seemed logical 
that the roads in central New Jersey were 
pretty much like those to be found in al- 
most any state. 

At the Columbus substation, the sergeant 
in command turned me over to one of the ten 
troopers under him. There are more than twen- 
ty of these groups, quartered at substations 
scattered throughout the state and each 
commanded by a noncommissioned officer. 
With the trooper to whom I was assigned, 
I climbed into a black-and-white patrol 
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TERRES pee a 


car, and soon we were out on a 
four-lane highway where traf- 
fic was heavy. 

I watched the driver closely. 
He kept the car almost at the 
legal speed limit and drove 
steadily along the outside lane 
on his side of the highway. Up 
ahead, a car plodded doggedly 
along in the left lane. It drew 
a honk from the patrol-car 
horn as we came up behind. A 
second honk failed to move it 
out of the passing lane. A po- 
lice whistle got action. 

“IE we could only get drivers 
Topping o hill in the center of the road is one of the worst My Be caps eet ee 

ings the motorist can de, Almost a fourth of New Jersey's 3 
deaths on the highwoy lost year eccurred on curves or grodes ¢VerYbody,” the trooper said. 

“See that’ sign we're coming 


to?” It read: “Drive To Right. 
Pass In Center. 

“Couldn't be much plainer, 
could it? Yet day and night 
we find cars cruising slowly 
along in the center where 
faster-riding cars are prohib- 
ited by law from passing them 
on the right, and can't safely 
pass on the left, It’s real road- 
hogging!” 

We slowed to make a left 
turn and the trooper put out 
his hand as he sidled toward 
the center of the pavement. 
“Never make a left turn from 
the right-hand lane, If you do, 
you're apt to cut off another 
car coming up from behind. 
Plenty of collisions happen that 
This pedestrin hos learned the lesson the sign is designed tui polis yeaa) hes 
to teach ond is walking agoinst troffic, the only sofe woy cross oncoming traffic. 


A frequent cause of crack-ups along superhighwoys is crossin; We turned into a two-lane 
Frommientoutiide, (ane! ia Hert of eastnen ‘one: The right wey macadam road. He kept his 
is to approach the turn in the lone the police cor is using Speed down and took curves 

consistently on the right side 
of the road, the wheels never 
crossing the white center line 
up hill or down, 

“You can’t get into trouble 
this way,” he assured me. “If 
a tire blows, we can stop with- 
out losing control, even on this 
high crown. If we put our right 
wheels off the pavement onto 
this sunken shoulder, we'll still 
stay under control.” 

He demonstrated the point. 
But before turning the car 
back over the edge of the pave- 
ment, he let it slow down, 
made sure no cars were close 
behind us, and then climbed 
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To dramotize accident-concentration 
are stuck each day in a map of New Jersey hanging 
on the wall of Police dquarters at Trenton 


back to the pavement at a sharp enough an- 
gle to forestall a skid. “If you're going fast 
when you do that, your angle of approach 
will be too small and your tires may catch 
on the edge of the pavement. Then you're 
in a skid.” 

As we climbed a grade around a bend, he 
told me that 50 of the 223 traffic fatalities 
investigated by his organization last year 
happened either on curves, grades, or curved 
grades such as this. “Never overtake an- 
other car on a grade, and always stay on 
your side,” he cautioned. 

“What's the safest time of day or night 
for driving?” I inquired. 

‘This seemed to be any man’s guess, he told 
me, since there’s no complete record of the 
number of cars abroad at all hours of the 
day, to be checked against the accident rec- 
ords. Furthermore, the accident rate varies 
with the type of road, the weather, street 
lighting, and season. And there is no time 
when motorists should exercise anything 
but utmost caution. 

‘We passed another roadside sign that 
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PINS FOR ACCIDENT SPOT MAP 
@D rassenors o1arn 
© reoesreian oearn 
@ ressencee-msver accivent 
© rroestnianamsuny accioent 


A. mortnry-DAMAGE ACCIDENT 


warned pedestrians to 
At Night Carry Light.” 

“Pedestrians need to use caution, too,” he 
said with emphasis. “We investigated 66 
pedestrian deaths last year. Believe it or 
not, almost a third of those pedestrians had 
been drinking.” 

After checking in at another substation, 
I set out with a different trooper. I asked 
him for his opinion of the driving skill of 
young people. 

“Speed is the danger element with kids,” 
he felt. “Most of them, as soon as they get 
the hang of driving, want to ‘see how fast 
she'll go.'" Older beginners seem to know 
better, he believed, adding that if ‘kids’ could 
be kept down to safe speeds, they might 
have the best accident record of any age 
groups. 

‘We turned into a gravel-surfaced country 
road. It was barely wide enough for two 
cars, far from smooth, and it curved sharply 
between straightaways. 

Iwas told that country drivers handle their 
cars with due respect on such roads, but 


alk Facing Traffic, 
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Police live in substations, and 
though most are married, get but 
12 nights and 3 days of a month commands, 
was asked to emphasize the fact that they 
are tricky. “They'll throw you into a skid— 
or a ditch—quicker than a wink!” 

‘Whether you are accustomed to driving 
mostly on city streets, superhighways, ma- 
cadam, or gravel, the important thing is 
never to depend on your brakes and tires to 
do your safe driving for you, this trooper 
said, 

A trooper I talked with before winding 


130 


Substations of New Jersey's Stote Police 
are mostly converted homes. A sergeant 
in this 


instance at lunchti 


up the day handed me the annual report of 
his department. He turned to the page which 
recorded that there were 542 drunken-driv- 
ing accident cases investigated by New Jer- 
sey State Police during 1940—one out of 
every eight of all types. But the report also 
showed that nearly as many—492— involved 
drivers who were otherwise “physically de- 
fective, handicapped, fatigued, or sleepy.” 

In other words, a quarter of all the in- 


Sergeant G. W. 


Stevenson gives 
three men of 
typical detail of 


IL officers their 
“OD's," as they call 
their orders of the 
day, at the substo- 
tion at Columbus. 
New Jersey hos 26 
of these units, basic 
in the handling of 
rime as well as 
in control of traffic 
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vestigated accidents involved drivers who 
were not in a normal physical condition: 
‘The report also pointed out that "enforce- 
ment—important factor that it is—can never 
hope to cope adequately with the accident 
problem. Departmental efforts for years 
have given wholehearted support to all edu- 
cational and engineering programs designed 
to make our streets and highways safer. 
Enforcement energy is constantly being 


~ —_— 


A state trooper halts traffic long enough 
to escort a tiny pedestrian across a street 


directed to educate and correct either by 
summons, warnings, or both, those drivers 
who will not respond to other methods,” 

It made it clear to me why highway safe- 
ty, to these troopers, was a problem resting 
largely in the hands of drivers themselves. 
‘That lanky, smiling trooper had packed a 
lot into his statement: “Nine times out of 
ten, a warning will do more to make a 
motorist drive safely than a traffic ticket.” 


gsc esa 


a 


sven when the same 
‘may have two 
ct at onco— 
one not yet expired 
‘and one d 
for th 
Ws a tough task 
to know them all, 
porticularly since 
thore are changes 
from time to time 
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SEVEN NEW IDEAS 
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|] PACKING THE CAR JACK in an envelope of 

rubber cut from an old inner tube serves 
a double purpose for the car owner. It 
prevents caked mud picked up by the jack 
from messing up the tool compartment, and 
also eliminates any possibility of the jack 
rattling on bumpy roads. Heavy rubber 
bands, likewise cut from inner tubing, seal 
up the ends of the jack casing.—A.H.W. 


2 REGISTRATION AND LICENSE cards for your 

car will always be handy if they are 
stored in a repainted tobacco tin bolted to 
the inside of your dashboard glove com- 
partment. Attach a pot-lid knob to the lid of 
the tin to facilitate opening it. Mount the 
tin with the hinge away from the wall of 
the compartment.—K. R. 


3 A DASH-MOUNTED BATTERY will do a lot to 

modernize your car. Make a supporting 
framework as shown in the accompanying 
sketches, using scrap angle iron or heavy 
sheet metal—at least 16-gauge. Rivets, or 
nuts and bolts with lock washers, should 
be used for assembly. Use fiber-board sheets 
under the battery and to separate it from 
the dashboard.—R. V. 


TO PREVENT ACID DROPS from the tip of a 

service-station battery hydrometer from 
damaging materials on the workbench or 
‘around the shop, the hydrometer rack shown 
in the drawing can be easily made from 
plywood and hung up on a wall. A five-and- 
dime-store salt shaker in the bottom holds 
the rubber tube and catches acid.—O. B. S. 
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FOR CAR OWNERS 


5 AN OLD TIRE PUMP clamped to the dash 

3B Gierntath the food may frequently come 
in handy for emergency repairs. It may be 
used to blow water from spark-plug sockets 
when rain has short-circuited the plugs, to 
blow dust from parts of the ignition system, 
or to blow out clogged gasoline or oil lines. 
Thumb screws permit removing the pump 
for inflating tires.—P. A. 


6 SWEEPING FLOOR DIRT out of the rear com- 

partment of a car is made difficult by the 
ledge at the door sill which catches and 
holds it. A piece of cardboard or of tin, 
bent as shown in the accompanying sketch 
and slipped under the edge of the floor mat, 
raises the mat and permits the dust to be 
swept over the sill—S. R, 


7 INEXPENSIVE TOP REPAIR on old-style closed 
cars can be accomplished with ordinary = 
black oilcloth and a quarter's worth of ay 
waterproof casein glue. Cut the oilcloth i 
to fit over the fabric top and lap over onto 
the metal about 4". Apply the glue with a 
brush, a section at a time, drawing the 
oilcloth tight as it is laid on. With care, a 
neat-looking job can be done.—J. D. G. 


Drawings by 
STEWART ROUSE = 


about your pet auto tip—ond get paid 
generously for doing so—just write your 
jea in 100 words or less, drow rough 
sketches, and send them to the Automobile 
Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N.Y. 
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Doc!” Gus yelled. "Wait 
inutel I'm an automobile 
not a psychiatrist!” 


WAC 


GUS chases a jinx 


By MARTIN BUNN 


OE CLARK'S voice came from the office 
of the Model Garage: “Hey, Gus! Tele- 
phone!” 

Gus Wilson was busy in the shop with a 
valve-grinding job, and anyhow he dislikes 
telephone conversation. “You take it,” he 
called to his partner. “Ask ‘em what they 
want.” 

“No you don't!" Joe shouted. “It's Doc 
Foley, and he says he wants to speak to you 
personally.” 

Grumbling, Gus went to the office phone 
and said “hello.” 

Dr. Foley's voice came over the wire. 
“T'm sending you a new customer, Gus—a 
man named Fred Conroy.” 

“Thanks, Doc—we'll take good care of 
him,” Gus said, “Good-by.” 

“Hey—don't be in such a tearing hurry to 
hang up on me!” Dr, Foley protested. “This 
fellow I'm talking about is an unusual sort 
of customer, For the past couple of months 
he’s been jittering around on the verge of a 
nervous breakdown, He's a salesman who's 
working on commission and not making 
much of a go of it. He has to do a lot of 
driving, and his car seems to have gotten 
on his nerves. It makes a half dozen kinds 
of perfectly fiendish noises. Sounds as if 
everything's the matter with it. When I 
asked him why he didn’t get it fixed up he 
said that he couldn't afford to. But don't 
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worry about his bill; he's honest, and if he 
can't take care of it within a reasonable 
time, I will. I figure that if you can chase 
some of those noises it will be a big relief 
to his frazzled nerves. I think it’s an experi- 
ment worth making.” 

“All right, Doc—I'll take care of him,” 
Gus said. “Good—" 

“Now, wait just a minute, can't you?” the 
doctor snapped. “To get him over to your 
place I gave him a note to deliver to you— 
he doesn't know what's in it, but you can 
read it to him. Oh, one thing more. Don't 
get nervous if he begins to talk a little 
wildly. He's got a screwy sort of yarn about 
his engine stopping every time he comes to 
a traffic light. Well, I guess that's about all. 
Good-by. 

“Hey, Doc!” Gus yelled. “You wait a 
minute! I'm an automobile mechanic, not a 
psychiatrist! I'm not going to —" 

But Dr. Foley had hung up, and when Gus 
called his number his office nurse said he'd 
gone out. 

‘Ten minutes later Gus's head was jerked 
up from his work by an ear-piercing shriek 
of brakes, and he saw a small and shabby 
sedan come to an abrupt stop just outside 
the open shop door. It started jerkily again 
with the whine of a slipping clutch, and 
stopped inside the shop. A nerve-torturing 
squealing came from under the hood. 

A tall, thin man who was crouched tensely 
over the steering wheel straightened himself 
up and got out of the car. Gus noticed that 
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he was middle-aged and unprosperous look- 
ing, and that he blinked at him nervously. 
“You Mr. Wilson?” he mumbled as he pro- 
duced an envelope from a coat pocket. “I've 
got a note for you. Dr. Foley asked me if 
T'd drop it off here.” 

Gus took the envelope. 
engine, why don’t you?” he said. “Maybe 
there's an answer, and Quite a squeal 
you've got under that bonnet.” 

Fred Conroy reached into the car and 
turned the ignition key. ‘That noise is 
driving me crazy,” he said gloomily. “There's 
something almighty wrong with my motor, 
but I can't—I don't feel like letting myself 
in for a big repair bill right now." 

Gus went over to the car, raised the hood, 
and cocked his head as he listened for a few 
seconds, “Sounds bad, but it doesn’t mean a 
thing,” he decided. “So far as that squeal 
goes, there's nothing wrong with your en- 
gine. The noise is made by your fan belt 
being glazed and is amplified by the metal 
hood. Fixing that up won't take five min- 
utes, Well, let's see what Doc Foley has to 
say.” 

Gus read the short note, and grinned. 
“He says that your car needs to have a few 
odd jobs done on it, and that by doing them 


“Switch off your 
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I can help your nerves more than he can,” 
he reported. “Maybe he's right, at that— 
and car noises sure can get you down. Why, 
I remember one time when—” 

He waded into a long yarn about a hard- 
to-locate car noise which once had made 
life miserable for him. Conroy became in- 
terested, and soon seemed more at ease. Gus 
finished his story, began to talk about Con- 
roy's car, and slipped in a hint that there 
wouldn't be any great hurry about his tak- 
ing care of the bill for what a good overhaul 
would cost. “Your brakes need adjusting,” 
he said, “and your clutch needs a little at- 
tention. Then while I'm at it I might as 
well...” 

Conroy interrupted him, “There's some- 
thing else," he said, and looked around to 
make sure that he wouldn't be overheard, 
“Whenever I tell anyone about it they look 
at me as though they think I'm crazy. But 
it’s true! Almost every time I come to a 
traffic light my motor stops dead! I suppose 
you think I'm nutty, but if you don't be- 
lieve me, take the car out and see for your- 
self!” 

Gus used loading and lighting his pipe as 
an excuse for doing thirty seconds of hard 
thinking. “Ever had any trouble with your 


3 


Cars behind him began to honk, people stared, 
ad \q cop glowerad. The light weal red agald 
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engine stopping except when you come to a 
stop light?” he asked. 

Conroy told him. “Very 
seldom. But it nearly always goes dead 
when I have to stop for a light. They're a 
blamed nuisance—half of them aren't 
needed. They get my goat!” 

“Well,” Gus said soothingly, “let's go for 
a little ride in your bus. Suppose I drive.” 

Gus got into the driver's seat, “Sort of 
cramped behind this wheel, aren't you?” he 
asked, 

“Yes, but what do you expect me to do 
about it?” Conroy snapped. “Go out and 
buy a new car because this one hasn't quite 
enough leg room for me? 

“You don't need to buy a new car—not 
when this one has an adjustable driver's 
seat,” Gus told him good-naturedly. “Slide 
the seat back to where it’s comfortable— 
and being comfortable counts when you 
have a lot of driving to do." 

Conroy's thin cheeks flushed. “I'm just 
dumb,” he said in a discouraged voice. 
never noticed that the seat is adjustable. 
It's just the way it was when I bought the 
car three years ago! I don't know how it is, 
but I never seem to...” 

“Forget it," Gus advised him. "We'll ai 
just the seat when we get back. Now let's 
go out and get to the bottom of this stop- 
light mystery.” 

‘He started the engine and was rather 
surprised to find, the 
car ran well enough— 
except for noises. 

‘There's a stop light 
at an intersection a 
mile from the Model 
Garage. Gus slowed 
down, and stopped. 
The engine kept on 
running. 

“Oh, once in a while 
it'll keep going,” Con- 


GUS SAYS: 


When a driver kicks about his gas 
mileage even though his car is in 
good shape, the trouble is usually 
to be found in him! Either he guns 
his motor on starts, or fails to 
keep an even pressure on his foot 


‘They changed seats, and Conroy drove 
back the way they had come. When they 
came to the traffic lights he put on his 
brakes hard, threw out his clutch roughly, 
and came to a jerky stop. The engine kept 
on running. But as he restarted the car 
the engine stopped. 

“All right—start her up again,” Gus said. 
‘The starter ground away for perhaps ten 
seconds, then the engine caught. 

A few minutes later the other light came 
in sight ahead of them. As they came up to 
it Conroy again kicked on his brakes, threw 
out clutch, and came to another of his 
jerky stops. 

‘And again, as he restarted the car, the 
engine stopped. 

Cars behind him began to honk, people 
stared, and a cop glowered at him. ‘The 
light went red again before he could start 
his motor, 

He pounded the steering wheel with his 
fist. “I can't stand any more of this!" he 
shouted. “It’s driving me nuts, I tell you! 
There's a jinx on me!” 

“Take it easy—take it easy,” Gus said, 
e found your trouble and it’s a laugh— 
nothing at all to worry about. Go ahead 
now, and when we're across the road pull 
into the curb, ‘Then I'll chase that jinx for 
ua! 

Conroy did as Gus told him. “Leave the 
engine running, and slide over so that I can 
get behind the wheel,” 
Gus directed as he got 
out. He walked around 
the car and got into 


pressed the clutch 
pedal down to the floor 
boards, and then gen- 
tly shifted gears—into 
first, second, and high, 
“That's how I do it," 


roy said. “But nearly he said, 
always it goes dead. accelerator out on the highways. “It's how I do it, 
You'll see. Conroy said. 


There’s another 
light half a mile down 
the road. Again Gus 
slowed—with a shriek of brakes —and 
stopped. And again the engine kept on run- 
ning. 


Conroy looked disconcerted. “It'll do it 
for you, but it won't do it for me,” he said. 
“I tell you, there's something—” His voice 


trailed into somber silence. 
Gus drove on for a couple of blocks, then 
swung the car around and pulled in at the 
curb, 
“You try it now,” he said, “Forget about 
me. Drive exactly the way you do when 
you're alone,” 
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Both these mistakes waste gasoline! 


“Not exactly,” Gus 
qualified. “Watch 
again.” 

He threw the clutch out, then jerked the 
gear shift into first, into second, and— 

The engine stopped. 

“See?” Gus asked, 

“No, I don’t see anything, except that the 
motor has quit,” Conroy said. 

Gus laughed. “While you were driving T 
noticed that you put a good deal of force 
into your gear-shifting. When you re- 
started after stopping for that first light I 
noticed that just as you shifted into second 
the engine stopped. I couldn't see why, 
but at the next (Continued on paye 210 
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fortably. 
cre shaped to fit ut 
der it. All the garden 
furniture described on 
this and the following 
pages can be built en- 
tirely with hond tools 


Fig. 2. Dimensions for dining set at top of this page 


Fucnituce foe a Sunny 


EIGHT DESIGNS 


‘UITABLE furniture will make any 

garden more livable and add much 
to the enjoyment of healthful hours 
spent outdoors. The proper garden 
dining accessories will also supple- 
ment a barbecue fireplace (see P.S.M., 
June ‘41, p. 156) from the standpoint 
of appearance as well as utility. 

The eight pieces of outdoor furni- 
ture shown in the accompanying illus- 
trations, complicated and expensive 
looking as some of them appear to be, 
have been designed so that they can be 
built in the simplest possible way. All 
the legs are square, with stretchers 
nailed or screwed to them. 

If the home mechanic wishes to use 
doweled or mortised joints, the de- 
signs may be modified to suit. But the 
construction shown is well worthy of 
consideration, because by following it, 
even the comparatively inexperienced 
builder should have no trouble in mak- 
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Fig. 3. Really different is this clever 
design, which gives each diner ample 
table and leg room. Corners of the ply- 
wood panels that form the table top 
ore used for the chair backs. The um- 
brella shaft fits into © ground socket, 
which is a piece of galvanized pipe 


Ontdooe Ln OF cunts 
ng 


BY CARL T. SIGMAN AND WILLIAM J. WARD, JR. 


ing attractive, serviceable pieces. No groov- 
ing, rabbeting, or careful joinery is re- 
quired, which makes it entirely feasible to 
build them with hand tools alone, although 
power tools will, of course, speed the work 
considerably. 

‘The only parts that may prove difficult to 
make with hand tools are the wooden wheels 
shown on the coffee table and the settee, 
but the builder may be able to have these 
made up at a local mill or cabinetmaking 
shop. They should preferably be of lam- 
inated construction. A compromise might 
be effected, however, by using heavy disk 
wheels from a discarded toy wagon or 
scooter. If these are painted to match the 
piece, such substitution should not prove 
‘objectionable. 

White pine, which is easy to work, takes 
paint well, and can be obtained almost 
everywhere, is an excellent wood for garden 
furniture if it is properly finished. Cypress, 
chestnut, redwood, fir, and spruce are all 
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satisfactory, provided that a choice is made 
with a view to the finish desired. Some 
woods will not take paint as readily as 
others, but they can be stained; and certain 
woods may even be left untreated to weather 
toa silvery gray. The lumber should in any 
case be ordered “dressed four sides,” and 
should be free from pitch. 

Painted outdoor furniture can add a gay 
note to the garden, but colors must be care- 
fully chosen. Flowers and shrubbery should 
provide the dominant color note, and the 
furniture should be subordinate to these, It 
is best to avoid using two bright colors on 
a single piece. 

In a colorful garden, furniture painted in 
two cold colors such as gray and blue may 
look well. Warm colors may, with proper 
discretion, be used for trim, but combina- 
tions of two warm colors, such as red and 
yellow or red and brown, may clash in a 
garden bright with blossoms. White, of 
course, is always in good taste for outdoor 
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i ee so ea a 
SEAT-TXS"STRIPS SPACED Ws" ADART 


Fig, 4. The seat back of 
this. wheelbarrow settee 
should be made of water- 
proof plywood. Thinner 
pieces of the same mate- 
tial may be used for the 
two boxes. Th 


use, Green is unobtrusive and serviceable. 

From the standpoint of the preservation 
of the wood, it is well to remember that 
improper painting may be almost as bad as 
not painting at all. Outdoor pieces, if made 
of wood that requires painting, such as 
white pine, should be finished on all surfaces. 
It this is not done, moisture is absorbed by 
the unpainted surfaces and will eventually 
cause the wood to decay as though it had 
never been painted at all. The undersides of 
tables, chair seats, and the like, including 
the bottom surfaces of legs, should be fin- 
ished completely with at least two coats of 
good outdoor paint. 


Fig. 5. Rails project at both ends to form 
handles by which this unit con be carried 
about. Canopy and framework may be omitted 


‘Water is apt to collect and enter at the 
joints. These are often neglected in paint- 
ing, but the construction of the pieces shown 
makes it possible to paint all members and 
assemble them afterwards, This procedure 
will afford well-protected joints and make 
for long life. A final finishing coat may be 
applied after the piece is put together. 

For a large family, or for entertaining, the 
octagonal table shown in Fig. 1 is ideal. 
Tapered seats permit the chairs to fit under 
the table when not in use, and the legs are 
fitted with runners to make them easier to 
push or pull about. The entire unit there- 
fore takes up a minimum of space, yet will 
seat eight persons comfortably. 

Space is left between the table-top planks 
and the strips forming the chair seats so 


that rain water may drain off readily. Chair 
backs are of waterproof plywood, with a 
cut-out slot that forms a handgrip. The 
shaft of the beach umbrella passes through 
the table top and rests in a socket in the 
ground. 

Especially novel is the suite illustrated in 
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END ELEVATION 
GHOWING LATTICE) 


SCALLOPED FACIA AND 
“SCALLOPED END -INCLOSURE 


UNDER ARM 
NOTE ~ MAIN DOSTS 
TO EXTEND DOWN THROUGH 
FLOOR AND TO BE SECURED 
TO SIDES OF PLATEORM 


FLOOR BOARDS TO BE I'x3; M4" APART 


NOTE - RADIUS FOR ALL SCALLOPS To RE 7" 


Fig. 3. It is designed to 
it four persons. ‘The 
arrangement is so com- 
pact that the umbrella 
affords shade for all, yet 
each diner has plenty of 
table space and—equally 
important — ample leg 
room, A single leg sup- 
ports each side of the 
table, The diagonal brace 
does not interfere with 
the diner’s comfort. 

Two pieces of outdoor 
plywood are used for the 
table top, and the cut-out 
corner pieces may be uti- 
lized as the backs of the 
chairs. Here again the 
seat strips are spaced a 
fraction of an inch apart 
to provide drainage, as 
are also the two panels forming the table 
top. Any other chairs may be used with 
this table as readily as those shown. 

For comfortable lounging in sunshine or 
shade, the wheelbarrow settee shown in Fig. 
4 has much to recommend it, for it can be 
rolled about to take advantage of the best 


6. This seat would 
7] o swim- 
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locations as the sunlight changes. ‘The 2” by 
2” supporting rails are extended beyond 
both ends to carry two bins or boxes, in 
which may be Kept sewing, magazines, 
books, or other articles. The boxes may, if 
desired, be lined with copper to hold living 
ferns or flowers. At one end the rails are 
allowed to project 6” beyond the box, and 
rounded to form handgrips. 

The téte-d-téte seat shown in Fig. 5 and 
on page 137 accommodates two for dining 
outdoors. The tray has four pegs which serve 
as feet when it is set upon a flat surface, 
or hold it securely upon the arms of the 
chairs, Below the tray is a convenient bin 
for which a multitude of uses will be found. 
‘A game board can be placed upon the tray. 

‘The chairs are fastened together by 2” by 
2” rails, which pro- 
ject at both ends 
and are rounded to 
afford handgrips by 
which two persons 
can carry the unit 
about. The pipe 
framework and 
canopy are option- 
al, Ordinary 1%” 
pipe, which is a 
trifle over 4%” out- 
side diameter, is 
suitable for the 
framework. All 
four vertical sup- 
ports should be set 
into holes at least 
5” deep bored into 
the 2” by 2” chair 
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Fig. 7. Triongular bracing mokes this rolling 
ond light. If the canopy feature is desired 
ficol members as shown, 


itching the arms for the two front posts 


legs. The two outer ends of the canopy 
frame are bent slightly so that the center 
pipe, or ridge support, will be a trifle high- 
er than the sides. This will cause the can- 
opy to shed rain water. 

‘The curved arms and front arm supports 
shown are easily cut out on a band s 
‘They can also be cut by hand with a com- 
pass or coping saw, or simplified to a rec- 
tangular shape, with rounded corners. 

The usual garden seat is likely to be so 
situated that little of the garden can be 
seen from it, Often it is too low. The seat 
illustrated in Fig. 6 is high enough to afford 
a good view of the garden, or might be 
built beside a tennis or badminton court to 
provide seats for onlookers and a resting 
place for tired players. 


Fig. 8. The top of # 
rolling coffee table 
disclose a roomy storage space 
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‘The floor boards are spaced for drainage. 
All five main posts extend through the floor 
and are nailed to the platform sides. The 
seat is formed of strips, and tilts backward 
at a restful angle. Waterproof plywood, %” 
thick, is used for the seat back and the 
roof. A strip of sheet copper covers the 
ridge joint. Climbing plants can be trained 
upon the trellises on the sides and back to 
screen the seat on three sides. 

Constructed upon the principle of the 
rigid triangle, the chair shown in Fig. 7 is 
light enough to be easily wheeled from place 
to place, The important members are 1” by 
2", The back, seat, and arms may be made 
of waterproof plywood, %” thick, with 
waterproof back and seat pads, which can 
be purchased in various sizes and colors; or 
wooden strip construction may be used, the 
pieces being spaced to"permit drainage, and 
pads omitted. The wheel axle and front tie 
bar are of %” iron rod, threaded at each 
end, A pair of 8” baby-carriage wheels may 
be used, or wooden wheels can be made 
similar to the one shown in Fig. 4. 

Figure 8 shows a 

quaint but entirely 
practical rolling coffee 
table. The top is made 
of two pieces of 14" ply- 
wood, and one panel is 
hinged as a lid over the 
roomy storage bin, in 
which may be kept 
books, cigarettes, re- 
freshments, and a mul- 
titude of other articles. 
The fixed panel has a 
cut-out slot, which per- 
mits the table to be 
moved about with one 
hand. Wooden wheels 
are especially suitable 
on this piece, but small 
disk wheels can be sub- 
stituted if desired. 

‘The tray stand shown 
in Fig. 9 solves the prob- 
lem of serving cooling 
beverages gracefully. It 
will be found just as 
useful on the porch or 
terraceas outdoors. The | 
shelf below is conveni- 
ent for holding fruit, 
candy, cigarettes, and the like. All wooden 
parts except the legs are of 4" plywood. 
The handle is strap iron, with two pieces of 
dowel bolted to it to form a rounded hand- 
grip. A flat iron strip underneath the tray 
bottom, to which the handle strip is bolted, 
serves to distribute the load. The curved 
sides can easily be cut out with a hand 
coping saw. 


WANOLE BOLTED 
TO SIMILAR 

1BON STRIP 
UNOGANGATH. 
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NOTE-EACH SIDE OF TOP DIVIDED INTO FOUR 
EQUAL COMDARTMENTS, 
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The use of galvanized nails and brass 
screws whenever possible for all work ex- 
posed to the weather is strongly recom- 
mended. Nailheads should be sunk below the 
surface of the wood, and puttied after the 
first or primer coat’of paint has been ap- 
plied. 

If the builder does not wish to paint the 
parts before assembling them, an alternative 
method of protecting the joints is to coat 
each with thinned white lead before nailing 
it. At least one primer coat and two coats 
of a good quality outdoor paint should be 
given the finished pieces. In case an enamel 
finish is preferred, apply one coat of enamel 
undercoater and one or two coats of high- 
grade enamel of a grade suitable for out- 
door use. 

The legs of the tables and the main posts 
of the garden seat may be made longer and 
sunk below ground if this method of instal- 
lation is preferred. If this is done, the lower 
ends must be thoroughly creosoted to pre- 
vent rot, and the creosote coating should 
extend above ground level. 


<A carried at once in 
uno this convenient tray 
stand, All. port 


cept the legs are cut 
out of thin plywood 
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A PAINT-CAN GUARD which is pressed into place much 
like a lid makes it possible to pour from the can with- 
out spilling, keeps the rim free from paint, and serves 
as a brush rest, wiper, and holder for the stirring 
paddle. It is available in two sizes for one-quart and 
one-gallon cans, Made of polished tin plate, it can 


be used repeatedly. 


BEAUTIFUL HARDWOOD FLOORING that is com- 
pletely finished, waxed, and even polished, 
now makes it easy to replace worn floors, 
and solves a major remodeling problem for 
the home owner. A penetrating finish that 
enters the pores of the wood, filler, and wax 
are applied to the flooring strips by special 
machines at the factory. Mechanical buffers 
then rub the surface to a satiny polish. 
Available in two grades of red oak, white 
oak, maple, and beech, and in three sizes, it 
is blind nailed exactly like ordinary unfin- 
ished strip flooring, as shown above. The 
new floor is ready to use at once, and re- 
quires only dry mopping and occasional 
waxing to keep it in good condition. 
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THIS STREAMLINED WHEELBARROW is so perfect- 
ly balanced that a child can handle it. 
Sturdy all-metal construction enables it to 
withstand all ordinary usage. The steel disk 
wheel turns on a ball-bearing axle, and is 
fitted with a pneumatic rubber tire, The 
handles are so designed as to keep the center 
of gravity low, and to minimize the lifting 
necessary to roll the load, When the wheel- 
barrow is not in use, it can be stood on end, 
and therefore takes up little space in the 
garage or tool shed. 


Boll bearings make this wheelbarrow easy to roll 
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LIGHTWEIGHT DOG STAKE, Guaranteed to tether 
safely any pet weighing up to 100 pounds, 
the device shown above consists of an eight- 
foot chain and a stake, both rustproof, and 
a sanitary chip-proof pan for food or water. 
‘The chain is attached to the stake by means 
of a swivel, and affords the dog complete 
freedom within its radius. The pan is de- 
tachable so that the stake may be driven 
into the ground with the foot, and the pan 
then snapped into place. A surprising fea- 
ture of the outfit is its lightness, the stake, 
chain, and dish together weighing only about 
one pound. 


UNBREAKABLE FLOWERPOTS made of a 
special heavy paper cost far less 
than ordinary clay pots, and are ob- 
tainable in sizes from 2%” to 5”. 
Seedlings raised in them can be set 
out, pot and all, eliminating root 
shock and the usual slow recovery 
of transplanted growths. The pots 
eventually disintegrate in the soil. 
Also at the right, below, is shown 
one unit of a new indoor seed start- 
er. The complete outfit consists of 
three such waterproof boxes, each 
fitted with four seedling trays. These 
are marked with guide lines show- 
ing proper planting depths for va- 
rious seeds, Because of the design 
of the units, it is easy to tell when 
water should be added, and they 
will hold enough to suffice over a 
week-end, The outfit will start from 
100 to 500 plants, depending upon 
their size and variety. 
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MULTI-PURPOSE GARDEN TOOL. Made of heavy. 
gauge steel, the tool shown below can be 
used for several purposes throughout the 
gardening season. In transplanting, it will 
lift plants without disturbing the soil around 
their roots, making for quick recovery and 
fewer failures. It is convenient for both 
taking up and setting out bulbs, and ts pro- 
vided with markings for gauging planting 
depths and distances. An ingenious joint 
permits of taking it apart readily, and the 
two members may be used singly as trowels. 
Handles are shaped to fit the hand, and fin- 
ished in baked red enamel, ‘The blades are 
heavily plated. With ordinary care the tool 
should last several seasons. 


This koe genta! tool re- 
moves soil with the roots. 
Parts can be separated and 
used as two handy trowels 


werpots simplify transplanting. The waterproof in- 
seed starter below intures correct planting depth and 


stimulates root growth by supplying water from beneath 
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KEEPING 


BY MAGNETIZING your scissors, you can use 
them to pick up needles and pins dropped dur- 
ing sewing. Simply rub both Glades serous the 
poles of a common toy magnet a few times 


\L_LITTER of making cracker crumbs ° 
iminated by putting the crackers into a 

paper, oiled silk, or cloth bog, folding 
‘ever, and crushing them with o rolling 
crumbs if necessary to remove any unbroken 


DOOR KNOBS with 
threaded i 
make con it pulls. 
or handles for work- 
shop drawers, screen 
and clos 


TOMATO JUICE 
BABY FOO0 


each by means of a 
single long carriage EMPTY TIN CANS for point mixing and other 


9" 
bolt os at the left household or workshop purposes can be kept nea! 
ly in the simple rack shown above, which can b 
quickly made of '” lumber or wood from boxes 


AN EASY WAY fo shred bor soop so that it 
vill readily dissolve in water is to scrape 

against the comb from an old safety razor. This 
can be riveted or bolted fast to the edge of way can easily be dom 
the scrub pail, where it will always be handy ficiency without toking i 
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THE HOME SHIPSHAPE 


‘A LOOSE CHAIR JOINT con be permanently 
repaired by gluing a thick wood shoving fo the 
dowel. Hold until glue is dry, then sand to a 
snug fit, apply more glue, and press into place 


ADHESIVE-TAPE 
INDEX TABS 


EMPTY TOBACCO TINS, used os separators ino 
newly bequn card file, will help take up excess 
space, and. keep the cords upright. As more cre 
added, the tins may be replaced with index cords 


PORCH, PIERS 
J in con 
uO ttte, which should 
be leveled with the 
top. The smooth out- 
er surface of such 
ile con readily be 
painted to suit any 
desired color scheme 

FOOTING 

Se 
DW’ 
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PIPE SMOKERS will find a pad of ciga- 
rette papers, fastened with a thumb tack inside 
the smoking-cabinet drawer, convenient for dry- 
ing wet pipe stems and cleaning nic 


TO INSTALL QUICKLY o fier of light or tem- 
porary shelves, nail to the walls ordinary pe 
foroted strap iron such as used by plumbers, and 
bend flattened loops in it at intervals to form 
shelf supports. Holes in these should be oligned 
‘and screws inserted to hold the shel place 
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By JOHN MODROCH 


UNDERCUT EDGE 
OF PLASTER 
STUDDING SPACED 
‘ON 16" CENTERS 
LIGHTWEIGHT DIAMOND- 
MESH METAL LATH SUD- 
PORTED ON FURRING 
STRIPS NAILED ON 

(2" CENTERS 


INSIDE walls frequently have to be repaired 

before they can be repainted or papered. 

It is important not to slight this work, which 

is not especially difficult or expensive to do. 

‘The materials needed and the method of 

procedure, of course, depend upon the con- 
struction of the wall. 

‘With walls of plaster construction, the 
patching of cracks and holes is the most 
common repair needed. Fine hair-line cracks 
and scratches can be filled with patching 
plaster, which can be bought in powdered 

form. For this purpose it should be mixed with 
water to a thin consistency and applied with a 
paintbrush. Another filler suitable for brush- 
ing into very fine cracks may be made by mixing 
three parts of boiled linseed oil and one part of 
turpentine. 

Deep scratches, dents, nicks, and small nail 
holes can be filled with thick paste white lead 
thinned with turpentine to a fairly light paste. 
Apply with a cloth or a flexible putty knife and 
wipe the excess paste from the surface. When 
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METAL REENFORCING — PERFORATED 
PLASTER 


BOARD 


WINDOW OR DOOR FRAME 


‘2~SCRATCH” THE BASE COAT 
WITH METAL LATH OR OTHER 
TOOL BEFORE IT SETS HARD 


[Twit TaiM REMovED Use A sTeEL- 3. TROWEL ON A 
zi BLADED TROWEL SECONDARY BASE 
I-TROWEL ON A DRIMARY BASE COAT 
(OF PREPARED, SANDED CEMENT pLAsreR  FO% SMOOTH _. A TROWEL ON COAT CONSISTING 
OR A l-TO-2 MIXTURE (BY WEIGHT) oF — FINISH A FINISH COAT: OF A I-TO-3 MIK 
CEMENT PLASTER AND CLEAN SAND. CONSISTING (BY WEIGHT) IF 
ADD WATER TO SUIT. NOTE: WHEN < OF PUSTERERS «= CEMENT PLASTER 
MEASUBING BY VOLUME, USE 1 BAG OF UME, GAUGING =» AND SAND ARE USED. 

‘ PLASTER, AND RETARDER © ALLOW SEVERAL 


CEMENT PLASTER TO APPROXIMATELY 
42 SHOVELFULS OF SAND 


Stops in plastering on entire wall or « 
peor above and ot the right. The fini 
mixed os shown in. drawing on the following page 


the patch is dry, rub it down lightly with 
sandpaper. 

In addition to patching plaster, other pre- 
pared powders or so-called "spachtling com- 
pounds" are sold for patching, filling, and 
smoothing purposes. When using any va- 
riety that is mixed with water, it is possible 
to remove the excess from the repaired sur- 
face by wiping it off with a wet sponge. 

Large cracks and holes should be patched 
with a plaster rather than a spachtling mix- 
ture. Before applying the new material, the 
opening must be prepared so as to lock the 
patch in place, The best way to do this is 
to undercut the old plaster to form a key- 
stone-shaped mold for the patch. Any flat- 
bladed tool, such as a pocketknife, may be 
used. 

First, however, all loose edges around the 
hole or crack must be broken off back to 
sound plaster and the opening dug out down 
to the lath or plaster-board backing. This 
can be done neatly and without damage to 
the surrounding plaster by holding one hand 
firmly against the surface while breaking 
off the pieces with a knife. The edges may 
now be undercut as shown in one of the 
drawings. 

‘Then dig out the clinches of old plaster 
from the lath openings, if the plaster is on 
wire, metal, or wooden lath. This will allow 
new clinches to form when the new plaster 
is applied, thereby strengthening the patch. 
Where plaster board serves as the plaster 
base, simply clean out the hole or crack 
down to the board surface, then undercut 
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DAYS FOR DRYING 


HOW To TRUE UP WALL 
SURFACES AFTER 
APPLYING SECONDARY 
BASE COAT OF PLASTER 


I-BUILD UP DEPRESSIONS 
BY TROWELING ON 
ADDITIONAL PLASTER 


FCT ste ou, se 


WITH A STRAIGHTEDOE 


3- FLOAT TO A 
SMOOTH FINISH 
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DLASTER FOR FINISH COA 
PROTECT FROM EVAPORATI 


FROST, AND = 


| 1: FROM AYORATED FINISHING LI 
“PARE UME PUTTY ACCORDING 


& 1s COMPLI 
BED BY THE PLASTER 


TUE PROPER PROPORTIONS (EY 
MEASURE) OF GAUOING PLASTER: 
TO LIME PUTTY SHOULD Be 
AT LEAST 17 3. ADD PLASTER 
BETARDER ACCORDING TO 
MANUFACTURERS DIRECTIONS. 


‘The same preparations recom- 
mended earlier for filling dents 
and small nail holes can also be 
used as the outer surface of a 
two-layer patch. If the wall is 
to be painted, the make-up of 
the finishing layer should best 
suit the type of paint to be used. 
This can be determined by not- 
ing the type of sizing recom- 
mended by the paint manufac~ 
turer. One or more of its in- 
gredients may then be included 
in the mix for the finishing layer. 

It is also recommended that 
an unsized plaster patch be 
brought to a smooth finish with 
a trowel or similar steel-bladed 
tool and the patch left unsanded, 
Sanding tends to produce a por- 
ous surface on the patch, which 
may cause it to absorb more 
paint size than the rest of the 
wall surface, resulting in a dull 
spot. 

Stippled effects and similar 
special finishes can be dupli- 
cated by going over the patch 
with a stiff brush, a piece of 
carpet nailed to a block, or other 
suitable tool, before the plaster 
sets. If a patch must be colored 
to match the wall, dry colors, 
sold for the purpose, can be 
mixed with the plaster. Fine or 


MIX THOROUGHLY 
a he 


‘YO PREVENT RAPID SETTING 


coarse sand, as required, should 
be added for duplicating sand- 


Mix the finish coat as above. If it is to be very thi 


be applied before the secondary base coat has dried completely 


the edges of it to lock the patch in place. 

Next, wet the opening thoroughly, so as to 
prevent weakening the new plaster by the 
absorption of moisture. Special care in this 
respect should be taken when patching on 
wooden lath strips. If these are not wetted 
before the patch is applied, they may cause 
the new material to crack and crumble. 

Although prepared patching plaster is the 
most convenient patching preparation to use, 
a suitable one can be made up by mixing two 
parts of plaster of Paris (gauging plaster) 
with one part of hydrated lime. Some glue 
size may be added if a slow-setting mixture 
is desired. 

For best results the new plaster should be 
applied in two layers. This lessens the 
chance of shrinkage. Force the base layer 
into the lath openings and beneath the un- 
dercut edges of the old plaster. Fill the 
hole or crack to within about %” of the 
wall surface and allow the plaster to set. 
‘Then apply the second layer. 
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finished plaster. 

Exceptionally large holes, 
caused by the breaking away of 
slabs of loosened plaster, often 
call for a complete replastering job. It is 
advisable to leave this to a professional 
plasterer. There are times, however, when 
it may be necessary for a home owner to do 
the work himself. In most cases it will be 
found expedient to remove the old plaster 
and do over the entire wall or ceiling. 

‘New plaster should be applied in three 
coats, as outlined step by step in the accom- 
panying drawings. The total thickness may 
vary from %” to%”, depending on the thick- 
ness of the so-called “ground strips” (see 
drawing) with which the old plaster was 
laid flush. If the total thickness of the plas- 
ter is to be as little as %", the finish coat 
must necessarily be very thin, and should be 
applied over the secondary base coat before 
the latter has dried out completely. If this 
is not done, it will be necessary to increase 
the thickness of the finish coat in order to 
cover and bond with the base coat. To do 
a clean job around windows and doors, tem- 
porarily remove the trim and carry the new 


it must 
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plaster over to the frame or jamb. True up 
the wall surfaces after the second base coat 
has been applied. Fill depressions by care- 
fully adding additional plaster. Level high 
spots with a straightedge, and finally float 
to a smooth finish. Tools for this purpose 
can readily be made from shingles or other 
smooth, flat boards. 

Allow new plaster to dry thoroughly be- 
fore applying oil paint, This may require 
from several months to a year, depending 
upon climate and other conditions. Water 
paints, which allow the plaster to “breathe,” 
may be applied almost immediately. 

To repair a hole in wall board of the com- 
mon soft variety, use a patch of the same 
material, First, enlarge the opening hori- 
zontally so as to include the two adjacent 
studs as far as their center lines. Next, 
square off the top and bottom limits of the 
break and insert headers or crosspieces be- 
tween the studs at these points as shown in 
the photographs. As their purpose is to pro- 
vide a sound nailing base, the headers should 
be cut from 2” by 2” or 2” by 4” lumber. 
Fasten them in place with screws, if pos- 
sible, rather than with nails driven at an 
angle. Then insert the patch and nail both it 
and the adjoining wall board to the framing. 

‘To conceal the joint around the patch, the 
method illustrated in one of the drawings 


To repair a hole 
‘and nail in a pi 


of the same material, 
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WALL BOARD 


wall board, sow or chisel it out to stud centers, fasten cro 


OR OPEN-MESH CANVAS 


can be used. First, sand down the surfaces 
of the boards so as to form a slight depres- 
sion running about 214” each way from the 
joint. Then hold one end of wall-board tape 
or wire stripping over the joint and use a 
wide-bladed putty knife to apply the bond- 
ing cement recommended by the wall-board 
manufacturer. Press the cement down 
through the mesh of the reénforcing ma- 
terial and apply additional cement in order 
to embed it completely. Work the cement 
to a feather edge on both sides, and level off 
the surface. 

Various kinds of putty and cements are 
sold as bonding mediums, along with special- 
ly made tapes and wire stripping. Certain 
plastic-paint products are suitable for bond- 
ing the stripping over some types of fibrous 
wall boards It is advisable, however, to 
determine by examination the make of wall 
board under repair and then obtain the ma- 
terials recommended by the manufacturer. 
‘This insures obtaining a proper and perma- 
nent bond on the board in question. 

Another way to repair a break in wall 
board is to cut out a whole panel. This will 
call for the use of panel stripping on the 
wall, if it is not already paneled, Any dec- 
orative paneling scheme may be worked out 
when the repair is to be handled in this man- 
ner. Holes broken through hard-board 


es between studs, 


{ 
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WIRE CLOTH, TADE 


walls can likewise be repaired in this way. 

If it is decided to re-cover a badly dam- 
aged wall with wood paneling, nail holes 
should not be filled with putty until after the 
stain is applied. ‘The oil that exudes from 
the putty would prevent uniform staining of 
the wood by partially sealing the pores. 
Staining the edges of the panel boards be- 
fore nailing them up will prevent the un- 


TAIN EDGES OF WOODEN PANEL 
BOARDS BEFORE NAILING IN 
PLACE TO INSURE UNIFORM 
APPEARANCE IF JOINTS OPEN 
BECAUSE OF SHRINKAGE 


CEILING STRIP SET FLUSH WITH 
PANELING PERMITS BOARDS TO BE CUT 
TO UNIFORM LENGTH. MAKE STRIP 
LEVEL AND FIT TO CEILING. USE BASE 


STRIP TO MATCH. OMIT BASEBOARD. 


sightly effect sometimes seen when joints 
open slightly, exposing unfinished wood. 
Brick, stone, and concrete walls that trans- 
mit outside moisture into the building can 
be treated in several ways. First, any holes 
should be closed by pointing up the wall with 
Portland cement mortar. Porosity of the 
interior surface may then be overcome by 
troweling on a coat of waterproofed cement 


Masonry walls can be finished with waterproofed coment 
mortor or pitch. An ex 

nail woll board to furring str 
is left between it and thi 

fo resist vapor per 


int alterna’ method is to 
so that an air space 
‘sonry. Wall board coated 
ration is ideal for the purpose 
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mortar or by swabbing 
on a coat of pitch. 

‘The application of wall 
board, nailed on furring 
strips to create an air 
space between the ma- 
sonry and the inside wall 
surface, is another solu- eee 
tion to the problem. The Ry 
use of wall board having t 
a specially coated sur- 
face designed to stop va- 


To CUT TILES, SCORE WITH 

‘A GLASS CUTTER AND 8REAK 

OFF WASTE WITH PARALLEL~ 
JAWED PLIERS 


por penetration would be RECESSED BATH 
even better for the pur- ROOM FIXTURES 

pose. Where plastering ‘GAN BE ANCHORED 4 

is to be done, a similarly WITH PATCHING CEMENT WITH WHITE 
treated plaster board can PLASTER ORTLAND CEMENT, THEN 
be used. FILL JOINT CRACKS. 


To replace broken tile 2 
on a bathroom wall, first aicions 

soak the new tile in wa- ys iagad mean 
ter to prevent its draw- 

ing the moisture out of USE A BACK FILL OF 
the cement. If several BOCK WOOL, EXCELSIOR 
rows of tile must be ce- (OR NEWSPAPER 
mented in, uniform hori- 
zontal spacing may be 
maintained by laying 
pieces of string between 
the rows. Tiles on out- 
side corners can be 
spaced by inserting 
match-stick wedges be- 
tween them, ‘These can 
be pulled out after the ce- 
ment has partially set, 
and the spaces left should 
be filled with cement. — Sook new # 


FILL CRACKS BETWEEN 
BATHTUBS AND TILED 
WALLS WITH CEMENT. 
ON PLASTERED AND BOARDED 
WALLS USE PATCHING PLASTER 


before comenting it. Space uniformly for neat appearance 


work, which is frequently required for gilded or polychrome decorations on pic- 
ture frames and similar work. 
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4 
1 
| DECORATORS’ PASTE [PAINTING] | 
| 1 
| For patching decorative work and embossed designs, replacing lost parts of || 
He | 
| carvings and moidings, and similar purposes, a decorators’ paste can be | 
mixed as follows: 
1 1 
! Rye meal or flour 2 Ib. i 
! 1 Wb. Hl 
Whiting . 1 
| Casein glue % Ib. I 
I Powdered alum 4 Ib. ! 
I 
| Screen together and mix dry, then use 2 Ib. to 1 qt. of water. The paste can | 
1 
| be applied with a putty knife, decorator’s bulb, or pastry bag. It can be | 
i carved while still soft. ‘This makes it useful for applying or patching gesso | 
1 1 
| 1 
1 1 
] | 
1 1 
ml 
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Twin Closets for a Country Home 


DESIGNED AND ILLUSTRATED BY JOSEPH ARONSON 


OME inscrutable fate has decreed that 

farmhouses, bungalows, and vacation 
homes in general must have insufficient closet 
space. The solution suggested in the accom- 
panying sketches provides individual closets 
for “Mr.” and “Mrs.” in addition to a luxur- REMOvABLE 
ious dressing table—and all at the expense of \4" PANEL 
two feet taken from the length of the room, 
| and, in a room of 12’ width, about $30 worth 
of material. 

First, build the framework—a 2” by 4” 
nailed to the ceiling, with uprights of 2” by 4” 
or 2” by 2” as indicated. The sides should be 
of plywood, preferably %” thick, and are set 
up at a slight angle to take full advantage of onions 
the light from the window. 

The doors overlap the entire side construc- 
tion; the catches will therefore be of the 
friction or cupboard type. Over each large 
door is a small door to a compartment suit- 
able for luggage. 

An optional ceiling arrangement for in- 
direct lighting and a curtain pocket are also 
shown. Ordinary bulbs in porcelain sockets 
may be used. The ceiling panel is \%” ply- 
wood and extends the length of the dressing 
space, with a large oblong cut-out. 

A style variation for an early Colonial 
house is shown in the small view below. Here 
board-and-batten doors are used. The boards 
run vertically in the large doors and in a pair 
of matched diagonals for the small doors. The 
valance over the dressing table is cut out of 
a pine plywood panel, recessed 2” into the 
alcove space, 
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BY JOSEPH ARONSON 


Author of The Encyclopedia of Furniture 
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To preserve the .ne proportions of the origin 
moke the overhang approximately one fifth of the 
table length. Base parts are fostened with dowels, 
and the stretcher is similarly joined to the legs 


156 


The trestle table, 
40 popular in the 
Middle Ages, was 
‘also held in’ high 
esteem by our own 
Colonial ancestors 


Colonial Trestle Table 


HE trestle table is one of the most ai 

cient and practical table designs. This 
model is taken from a seventeenth-century 
Vermont antique. The original has a pine 
top, with oak, maple, and beech used at 
random in the basi 

You can vary the size to suit your needs, 
but the proportions drawn, 33” by 62" by 
28” high, are good for average use. The 
overhang at the ends—in this size 12"— 
should be reduced or increased proportion- 
ately to any changes in length. The solid 
pine top should be fastened to the base with 
roundhead screws, which pass through over- 
size holes (to allow for expansion and con- 
traction), Use washers under the screws. 

The original top was made of three 
boards, slightly beveled at the meeting 
edges. If a one-piece effect is preferred, 
it would be well to glue the top boards to- 
gether with waterproof casein or resin glue. 

The best finish for this primitive Ameri- 
can style leaves the wood in its most natural 
state; on the other hand, furniture in ac- 
tive use requires more protection. A fair 
compromise—if you are willing to admin- 
ister frequent waxings—is this method: 
First sponge the wood lightly with warm 
water and wipe dry. Sand thoroughly with 
No. 000 garnet paper. Tone down to the 
desired depth of color with a stain of burnt 
umber in raw linseed oil. Two thin coats 
of white shellac should then be applied and 
sanded almost out with No. 5/0 garnet. 
‘Then at least three good coats of a hard 
automobile wax are rubbed in energetically. 
Repeat the waxing at frequent intervals. 
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Cricket 
Footstool 


IN COLONIAL days no 

hearth was complete with- 
out a cricket for the com- 
fort of the child who turned 
the roasting spit in the open 
fireplace, Nowadays these 
crickets are used as foot- 
stools. 

‘A thick pine board, about 
1%" by 11” by 15”, is cut 
to an elliptical pattern, and 
the edges planed and sand- 
papered to produce an ir- 
regularly worn effect. ‘The 
legs are turned from maple, birch, oak, or 
other hardwood, and slots are sawed in the 
tenons to receive wedges. Bore %” holes 
through the top at the angle shown in plan 
and elevation, so that the legs flare out. It 


CUT OFF LEG FLUSH. 


will pay to improvise a jig for this, In- 
sert the legs, drive wedges into the slots, 
then cut off the protruding tenons flush with 
the top surface. Finish with several coats 


of penetrating wax of the desired color. 


WEDGE INTO 
‘TOP OF LEG 
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By EDWIN M. LOVE 


AN the home workshop 

be a source of income? 
‘The answer is that it can. 
‘Thousands of one-man shops 
throughout the country af- 
ford full or part-time em- 
ployment for their owners. 
‘Many have grown into two-, 
three-, and four-man shops, 
and even into small facto- 
ries. 

‘The amateur craftsman 
who has other regular em- 
ployment and therefore has 
no desire to make a business 
of his hobby may, neverthe- 
less, welcome extra money 
with which to purchase bet- 
ter tools, pay for materials 
for some pet project, or buy 
other articles not provided 


Extra Income 


isfaction in creating a de- 


FROM YOUR mand for one’s individual 
products, and in turning out 
HOME WORKSHOP work for which others are 


glad to pay. 

‘The problem of turning 
your skill to profit should be 
approached with ordinary 
common sense. It is wise to 
discard at the outset the 
idea of making a fortune 
overnight, or of gaining an 
“easy” job at home, and to 
face the fact that success 
will require hard work and 
intelligent enterprise, which 
can, however, be a source of 
keen satisfaction to the man 
building his own business. 

‘Make a careful survey of 
your assets and liabiliti 
‘An honest appraisal of the 
will save you time and 
money. Study your skills, 
tastes, and inclinations. Will 
you be able to make the nec- 
essary personal contacts to 
sell your wares, or must this 
be left to some one else? Is 
your shop equipment ade- 
quate? Are there potential 
markets near by? Can you 
obtain a permit, if necessary, 
to operate in your present 
location? 

Whatever field you pro- 
pose to enter, you will find 
fairly definite prices already 
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A study of markets i 
best guide to a choice of 
what to make. Experiment 
with a variety of designs 


established in it. Speed in mechanical 
duplication is the key to profits in 
manufacturing. In jobbing, the cost of 
hand labor is by far the largest factor. 
Shrewd buying of materials is always 
essential. In gearing the home shop to 
commercial production, all three of 
these considerations enter. 

Jobbing offers perhaps the safest start 
in the commercial field. Making built-in 
kitchen cabinets, linen closets, bookshelves, 
porch seats, trellises, and the like, lining 
closets with cedar, modernizing fireplaces— 
all come under this classification, and must 
usually be done on contract, at prices that 
will meet local competition. As lumber 
costs are readily estimated, the risk in bid- 
ding, even for the beginner, is not formi- 
dable. Even if the estimate proves to be too 
low, no direct money loss should result. To 
show a fair return for time spent, you must, 
of course, turn out creditable work as 
quickly as the average professional. Port- 
able woodworking machines that can be set 


up on the job or permanently installed on a 
trailer will go far toward helping you to 
meet competition. 

Similar to jobbing is cabinetmaking—the 
building of new furniture and repairing and 
refinishing of old. Like other fields it has 
its drawbacks. Some customers may ex- 
pect to buy especially designed and con- 
structed pieces at the same price or less 
than stock factory models can be purchased 
for, but this is impossible. Handmade furni- 
ture cannot compete in price with that 
turned out on automatic lathes and with 
production machinery. However, some lo- 
calities will afford a market for custom- 
made pieces at good prices. 

Art products, gift wares, 
and the like are marketable 
in proportion to their nov- 
elty and quality. Few home 
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8 Pointers for Making Money 


Make an honest estimate of your skills, equi nt, poten- 
TT heicg Rene patie ct rt ais coteeett, be 


2 Start modestly, on a part-time bosis. Do not invest your 
{full time or much money until you have gained experience. 


ick. Many businesses fail when close to success. 


Try local morkets first. If your jcts will not sell there, 
Ag aaah eaetal eee 


5 Diversify by making several items rather thon only o sir 
gle one, unless you control a patented product. 


6 Study materials and their costs. Save by careful shopping, 
using scraps, and buying with other men in quantity. 
Read books and magazines to familiarize yourself with 

U dpe hapesthor pk oeashelegrery Nearing) el 

8B keep a set of books showing income ond expenditures. 


shops can compete in the 
manufacture of ten-cent- 
store merchandise, but a 
cleverly designed article in 
a higher price range will 
often yield steady profits, 
for the public is eager to 
buy pieces that are truly 
out of the ordinary. Me- 
dium -priced product 
might be sold in moderate 
quantities, whereas high- 
priced or exclusive de- 
signs, if your community 
affords a market for such, 
might show a good profit 
even though requiring con- 
siderable time to make. 
In this field good crafts- 
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manship and designing ability are essential. 
Display your work to as many friends as 
possible, urging them to criticize freely. 
Redesign with their comments in mind. Be 
cautious in accepting mere praise; there is 
little to be learned from it. 

Ideas for craftwork abound in shop win- 
dows, in advertisements, in books and maga- 
zines, You have no right to make out-and- 
out copies of commercial products, many of 
which are patented or protected by design 
patents, but designs of the type published on 
the craftwork and woodworking pages of 
this magazine are yours to use without 
question. In any case, however, it is desir- 
able to select or develop an individual style 
of design by which your products may be 
identified, Many projects published in this 
department from month to month, for ex- 
ample, may be used without substantial 
change by adapting the basic design to your 
individual style. 

Simplification of an article is often neces- 
sary to make profit possible. Strive to re- 
duce the number of parts and the number 
of necessary operations. Study the possi- 
bilities inherent in different materials. A 
piece commonplace when made of wood 
may be distinctive if made of plastic, and 
although the latter material is expensive, it 
eliminates the expense of painting. De- 
signs in plastic may be equally attractive if 
made in wood or metal, and possibly more 
suited to home-workshop production. 

‘To make small, moderately priced arti- 
cles in quantity, a knowledge of duplicating 
methods is essential. Script name pins, for 
example, can be cut five at a time from %” 
plywood, the sheets being held together by 


brads in the waste portions, Box jigs can 
also be used, both for sawing and drilling 
operations. Still another method is shown 
in two of the accompanying photographs. 
A length of stock is shaped to the desired 
profile, and thin sections cut off with a 
dado or crosscut blade on the circular saw. 
Study every such method you can find, with 
a view to applying it to your own production 
problems. The one just described, for ex- 
ample, is especially applicable to making 
place-card or price-tag holders, seasonal 
items such as Easter bunnies and chicks, 
animals for toy Noah's arks, and similar 
articles of simple design. 

Whatever the products or services you 
have to offer, they must be brought to the 
attention of your prospective customers and 
kept before them. One way to begin, involv- 
ing no risk, is to take orders from door to 
door, and make up only what you have sold. 
Shops will often sell goods on consignment, 
and it is only fair, if you offer your wares 
through dealers, not to sell directly to cus- 
tomers in the same territory. Friends and 
neighbors may be willing to help with word- 
of-mouth advertising, or you may find it 
profitable to send out circulars and post 
cards, or to advertise in local newspapers. 
If you live beside a well-traveled highway, 
an attractive sign stating what you have to 
offer may soon bring you more business 
than you are able to handle. 

Just as the buyer usually gets exactly 
what he pays for, so the producer will, in 
the long run, obtain only the amount of 
business his goods merit. Permanent suc- 
cess is possible only by building a reputa- 
tion for excellent work and fair dealing. 


Profiles of simple items can be formed on a shaper, and pieces cut two at a time with a dado head 
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LAMINATED DIVING BOARD 


GOOD diving board is an asset to any 

summer camp or swimming pool, but 
a suitable plank is apt to be expensive. The 
Forest Products Laboratory of the United 
States Forest Service at Madison, Wisc., has 
developed a comparatively inexpensive type 
of laminated board, which, in actual use at 
a public beach, has outlasted ordinary boards 
five to one. 

‘The experimental boards were made of 
southern yellow pine. Small knots are per- 
missible if not within 24" of the fulcrum. 
‘The laminations are 2” wide, tapering in 
thickness from 3” at one end to 1%” at the 
other, They can be cut most economically 
by ripping 2” by 6” planks. 

Cold-setting casein or resin glue must be 


used, with plenty of clamps to hold the lami- 
nations together and keep top and bottom 
surfaces in line. Use glue only; do not at- 
tempt to bolt the laminations together. 

To protect the glued joints, the top, edges, 
and ends of the board must be covered with 
rubber matting. A low grade is preferable 
because the rubber contains more fiber and 
tar and can therefore be glued more secure- 
ly to the wood with casein or resin glue. 
Coco matting should be fastened over the 
rubber to afford a nonslip footing. 

The use of a pipe as a fulcrum should be 
avoided, for it concentrates shock loads over 
too small an area of wood fiber and leads 
to early failure of the board. Use the broad, 
slightly rounded wooden fulcrum shown. 


Ras Par 
3'x%" CLEAT SCREWED TO 
BOARD. RUBBER MATTING 
CARRIED AROUND END AND 
FASTENED UNDER CLEAT 


1 


DIVING BOARD. 


24% 
CARRIAGE 
BOLT 


= 
Section through 
Fulcrum 


Vax 4” STRAP IRON I" PIPE 


Rear Mounting 


Properly made and covered, this board should give years of service. The wooden fulcrum is adjustable 
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Miniature Wind Sock at Masthead Aids 
in Handling Sailboat Effectively 


Avruorrties agree that no sailboat can be handled 
to best advantage unless it is fitted with some sort of 
wind vane or pennant. The wind sock illustrated is pat- 
terned after those used at aviation fields and serves ad- 
mirably on a boat. It 
can be made of muslin 
or similar material, 
hemmed at the ends and 
stitched up the side, 
‘The tip must be left 
open, or the sock will 
not fill properly. 
‘To mount the device, 
a \" hole is bored 2” 
deep axially into the 
mast tip, which should 
be protected from split- 
ting by a tight-fitting 
collar or a wrapping of 
heavy copper wire, Run 
a nut up the threaded 
portion of the 5/16" 
staff. This will serve 
as a stop collar. Slip 
Menthe cere "peman | ona washer also, Then 
rele al ad obi . 14” hole in the mast.— 
ance from ony sailboat ee Role injtialen 
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By indicating wind direc- 


Old Auto Tires Used as Reel 
for Taking up Barbed Wire 


THIS BIG reel makes it easy to take up 
barbed wire from temporary fences. Two 
old auto tires and four sticks about 1” by 
1%" by 25" are needed. Cut holes for the 
sticks in one wall of each tire, assemble with 
these walls facing each other, and secure 
the sticks by driving nails into them through 
both outer tire walls.—A, R. MCFADDIN. 


con be made from a 
le wire coat hanger | 


Rubber Insert Keeps Strap Taut 


Arrictes strapped to the package rest of 
@ bicycle are less likely to jar loose if a 
heavy rubber band, cut from an old inner 
Crosspieces ore tube, is inserted in the strap by means of 
held cath note two wire links as above. Such a strap is 
driven through 180 useful for clamping glued parts of ir- 
outer fire walk regular shape.—BERTRAM BROWNOID, 


162 x OUTDOORS POPULAR SCIENCE 


Wire clinches the rubber into 
grooves around top and bottom. 
The intoke valve is a rubber 
flop held by a single screw 


Simple Bellows Pumps Up Pneumatic Camp Beds Quickly 


FILLING several air beds with a tire pump 
took so much time and hard work that I 
made the bellows illustrated from two wood- 
en disks and rubber from an old inner tube, 
which was split along the inside and cut to 


Taping Leaks in Garden Hose 


To TAPE a leak in a garden hose, first ap- 
ply electrician’s rubber tape, stretching it 
well. Cover this with a layer or more of 
black friction tape. Should the friction tape 
loosen, it can be replaced without disturb- 
ing the original repair—W. H. QUADE. 


Fastening a Pork-Rind Strip 
to a Plug or Spoon Lure 


FISHERMEN often add attractiveness to a 
plug or spoon lure by attaching to it a strip 
of commercially bottled pork rind. To cen- 
ter this so the plug or spoon will weave 
through the water in a natural way, wire in 
and solder a small fly-rod snap to the gang 
hook. ‘The rind can then be attached by the 
snap.—ROBERT PAGE LINCOLN. 
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lap over about an inch, To operate, the top 
disk is pulled up and pushed down slowly. 
About ten strokes will fill a bed, whereas it 
takes 200 or more strokes of a tire pump 
to do so.—F. R. SANBORN. 


Bes 
Lard-Can Sterilizer Improves 
Soil for Use in Seed Flats 


STEAM-STERILIZING the soil used in seed- 
ling flats eliminates weeding and trouble 
from damping-off fungi. Cut a heavy tin 
disk to fit closely inside a 5-gal. lard or 
paint can with a cover. Punch nail holes in 
the disk as shown above. Put two bricks on 
edge in the can, pour in about 3" of water, 
and drop in the disk. Fill to the top with 
soil. Cover loosely. Boil for thirty minutes 
after steaming begins—S. Y. CALDWELL. 
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PART V: HOW TO COMPLETE OUR NINETEEN-FOOTER 


By Bruce and Willard Crandall 


IF AN inboard motor is to be used in our 

new 19’ cabin sloop, it will be best to make 
a full-sized drawing of the profile view 
showing the skeg, keel, keelson, engine beds, 
and location of the frames, From this draw- 
ing can be determined the exact angle of 
the shaft, and the angle and height of the 
engine beds. 

‘To avoid all danger of boring the shaft 
hole incorrectly, the skeg can be made of 
two 1%” pieces. Half of the hole for the 
shaft is then cut out of each piece. These 
two pieces are fastened together with bolts 
and screws after the joining surfaces have 
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been coated with marine glue. Once the 
skeg is in place, the hole can be continued 
by boring through the keel, keelson, and 
shaft log, using the hole in the skeg as a 
guide for the bit. The shaft log should be 
made water-tight where it joins the keel- 
son by the generous use of marine glue and 
@ canvas gasket. 

The entire outside of the hull should be 
well sanded before being painted. The water 
line may be marked by placing the boat in 
correct position on a level floor and then 
marking all around the hull an even distance 
up from the floor. Alternatively, the ap- 
proximate location of the water line may be 
marked at each station on the planking by 
referring to the table of offsets, and then 
the line trued up with a long batten, Re- 
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member, however, that the water line is 10” 
above the base line and the boot top about 
2” higher yet. All plywood should be thor- 
oughly primed with resin sealer to prevent 
checking. 

If the boat is to be used in salt water at 
all, the bottom below the water line should 
be painted with copper paint; otherwise any 
good marine paint may be used. The sides 
may be finished with marine enamel, or with 
flat paint followed by one or more coats of 
a good spar varnish. The remainder of the 
hull can be finished in any manner desired, 

The centerboard can be cut 
from a sheet of %" boiler plate 
to measurements given in the 
drawing that appeared in the 
preceding installment. The 1s” 
centerboard bolt passing through 
the bed logs should be a driving 
fit, and washers and marine glue 
should be used to prevent leaks. 
When the mast is in place, its 


At right, wedges ore used to adjust 
the rake of the mast and to hold it 
firmly. The boom fitting also may be 
seen here. Below, fastening cleats 
to the coaming to hold the jib 4! 
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rake can be adjusted by the mast wedges 
driven in the slot in the mast partner. These 
wedges are shown in one of the accompany- 
ing photographs. If the boat is on even keel, 
the main halyard can be used as a plumb 
line to determine the proper rake. The 


wedges around the mast can later be cov- 
ered with a canvas hood to prevent rain 
from leaking into the cabin. 

The location of all deck hardware, and 
the rigging arrangement, are shown in the 
drawings and photographs. The stays are 
fastened to the mast with brass tangs, and 
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\ IRON STUFFING 12 ENGINE 


SHOE BOx BEDS 
STERN BEARING 


AREA OF 
LARGE JIB 
76 SQ.FT. 


Inboard Motor 


}+-——— 0'-o" 


26'- 0" 


Stays are fast 


ed by turnbuckles ond 
sockets to ch 


plates screwed fost to th 


also fastened to the sides and stem with 
chain plates, which are screwed to the stem 
and, at the location shown, to blocks inside 
the planking. It will also be necessary to 
install blocks under the deck in certain 
places so that the various pieces of deck 
hardware can be fastened down, the hold- 
ing screws passing into the blocks. 

The sail track is fastened to the mast and 
boom with %” No. 6 roundhead screws. 
Wire-rope sockets should be used instead of 
splicing the rigging rope. Spread the wire 
rope well apart after inserting in the socket, 
and then fill the socket with molten lead. A 
traveler can be used for the main sheet, or 


3%" BLOCK ON 12" 


INSIDE OF TRANSOM 


The boom crutch pa: 


+ through @ collar at the 
coaming and rests 


socket fixed to the seat 


it can be rigged as shown in the photographs. 

Everything necessary for rigging, if the 
regular sail plan is followed, was given in 
the list of materials (P.S.M., Mar. '41, p. 
180). This is the sail plan for which draw- 
ings appeared in the preceding installment 
(June "41, p. 173). If the larger sail plan 
shown in this issue is to be used, extra rig- 
ring, tangs, chain plates, wire-rope sockets, 
sail track and turnbuckles will be required, 
as will also be a shoulder eyebolt for the 
jib stay. All these rigging materials can be 
bought from a marine hardware store. The 
sails should by all means be ordered from a 
regular sailmaker. 


®racket For Outboard Motor 


The bracket for the outboard motor is offset alongside the rudder gudgeons. Simply and sturdily made, 
held to the transom by means of four galvanized bolts, ond can easily be removed when not needed 


OQuTDOORS 


JULY, 1941 167 


New Appliances 


FOODS CAN BE FROZEN and kept fresh for weoks 
ina special locker in the new refrigerator shown 
bolow. Fifty pounds of meat, vegetables, or 

can be stored at one ‘compartment 
prevent drying out of uncovered foods 
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HOUSEHOLD 


BABY CAN'T TURN this 
id food 


from I, becouse 
chored ‘by o lor; 
suction cup. Th 
molded in one 

rubber jacket which keeps 
the contents of 


compertment china 
warm. The jacket is avail- 
able in both pink ond blue 


pooches as mony os nd poae 
three at once. A whistle oka sre eggs ore done 


SIX DIFFERENT COOKIE SHAPES, ore, cut out 
es this new rotary coi rolled over 
ths dough Mads’ alsetaabs Westy fo'dese 
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for the Household 


Perfectly flat when opened out, the 
foble top folds upon itself and con 
be pushed into the cabinet as below 


A DISAPPEARING TABLE, roomy enough to seat five persons, is 
convenient in a small kitchen. If slides into o cabinet unit when 
not wanted. Photographs are from Popular Science on-the-Screen 


THIS ADJUSTABLE MIRROR is 
with one offixed to the wall, 
dresser to allow the user to 
he . 


inch mirror 
wung aside 
parts are enameled in color 


THE ENTIRE ARM, not the fin: 


operates th 
shown abo. 
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This smart smoking accessory is made of crystal plostic and copper 


IN CONSTRUCTING this decorative ciga- 

rette dispenser, you can use copper or 
nickel silver with crystal plastic, or with 
opaque plastic in gay colors. An alternative 
all-plastie design is also shown. 

‘The sidepieces or uprights are \" thick 
plastic. To insure uniformity in making 
them, fasten them together temporarily. 


This is done by applying brown paper to 


MB PLAstic 
‘CEMENTED 
ToBoDY 


each joining surface with 
rubber cement, then gluing 
the paper-covered surfaces 
together. The parts can thus 
be shaped, drilled, and coun- 
tersunk as one piece. 

The holes through the face 
should clear 6-32 screws. 
Clamp the unit to a wooden 
block for drilling the base 
mounting holes squarely in- 
to the bottom edge; these 
are a tapping size for 6-32 
screws. Next place the 
plastic between wood in the 
vise for tapping. Clear the 
chips from the tap frequent- 
ly to avoid breakage. The 
threads should be run in to 
a depth of at least 5/16”. 

Polish the edges by progressive use of 
360, 400, and 600 Carborundum paper; then 
separate and polish both faces of each piece. 
A high polish is obtained by the use of 
coarse and fine buffing compounds on sepa- 
rate loosely stitched cloth wheels. 

The parallel faces of the plastic spacer 
must be true and flat. If no 5/16" material 


Th wide copper strip. 
MAY BIE USED INSTEAD 
(OF PLASTIC 


ALL-PLASTIC 


B 


SOLDER IN 
CORRESPONDING 
POSITION TO SCROLL, 


FELT. 


zt aI . 


-}—2 —— 
Alternative Designs jor Regular-Sige Cigarattes 


See ee ey 


is available for this—and the di- 
mensions must be exact or the 
cigarettes will fit either too loosely 
or too tightly—shim up a 44" thick- 
ness with a strip of 1/16” metal or 
plastic. Tap one hole and screw to 
one upright. Drill the second hole 
through the upright (but use the 
tap size only) for alignment. Clear any burr 
off the holes before assembling, and check 
for parallel alignment. 

‘The base is shaped from 22-gauge metal 
or heavier. A brushed finish can be ob- 
tained by holding the metal in one direction 
only against No. 00 emery paper on a sand- 
ing drum. For a high polish, use fine steel 
wool and finish on a buffing wheel. If the 
base is made of plastic as in the alternative 
design, the rounded ends can be quickly 
formed by holding the piece squarely against 
a sanding drum and moving it through a 
vertical arc. 

‘The 114" wide metal strips from which 
the scrolls are formed should first be pol- 
ished. Form the upper scroll around a %” 
rod, Mark the position of the upper screws 
when turned in just flush with the plastic; 
then remove and solder one in the corre- 


Average Time 
6s bours 


sponding position %" below the top 
of the scroll on each copper piece. 
‘Thread the pieces into position on 
the plastic and mark for the right- 
angle bend. The large scroll is 
started around a %" rod, Continue 
bending to a smooth curve, but al- 
low it to spiral out to the shape 
shown. Assemble on the base, and drill 
through the base into the lower scrolls for 
the hold-down screws. 

Before the final assembly, all metal parts 
are cleaned with soap and water and given 
one or two coats of clear lacquer to prevent 
discoloration. 

In the all-plastic version the rectangular 
backing piece is cemented to the uprights, 
over the countersunk screws. Use a mark- 
ing gauge to lay out the ornamental grooves 
on the blocks that hold the match books in 
place, and deepen the grooves with a fine 
file. Each block is tapped for two screws, 
which are countersunk into the plastic base. 

‘A suggested color scheme for all-plastic 
construction is indicated by heavy letter- 
ing on the respective parts in the drawing. 
Black and red, black and ivory, ivory and 
green are all suitable —HARRy WALTON. 


“Grist to the Mill’ Is Motif of Weather-Vane Silhouette 


ITHER resin-bonded 
waterproof plywood 
OF sheet metal may be 


used for this gristmill 


silhouette, The four- 
bladed wheel should be 


bushed with a short 


(PATTERN FOR 
DE. 


piece of brass tubing, 
and a steel screw used 


as the bearing. The 


wheel mounting is a 
piece of %" dowel, slot- 


ted to slip over the wind- f 


mill. A short piece of 
%" dowel is similarly 
slotted and bored to re- 
ceive a steel rod that 
serves as the pivot. Use 
a tight ferrule or wire 
binding to keep the 
dowel from splitting. 


oowe. 

store 

FOR VANE 
Mork the plywood 
or metal off into 
one-inch squares. 


Use these to draw 
‘The vane may he paint- | 
ed solid black or in real- j",the design by 


3 
ine against the 
squares shown in 
the pattern above 


istic colors, as preferred. 
The size suggested, 8” 
by 18”, can be increased 
by using larger squares, 
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WORKING TEME: 


Designed by 
ERNEST R. DEWALT 


IMPLE as they are to make, these five 

accessories will add a touch of smart 
modern styling to any home desk or writing 
table. Mahogany, accented with a bit of oak 
here and there, was the wood used, but wal- 
nut and maple, cherry and ebony, mahogany 
and walnut, or other woods are suitable. 
Finish with’ two coats of clear lacquer and 
wax, or shellac and wax. 


BLOTTER ENDS. Just two wooden clips 1,” by 
1%" by 11%", designed to fit a stock size 
blotter. The underside is rabbeted 1/32” by 
%", and a cardboard strip is glued to the 
bottom, leaving a gap into which the blotter 
will slip. A contrasting inlay strip may be 
glued into a groove %" by %”, cut on a cir- 
cular saw, if one is available. The corners 
are gently rounded to the inlay line, which 
is placed 4” in from the outer edge. It is 
best to groove and rabbet a single length 
and later cut it in half to form the two 
pieces. Approximate time, 2 hours. 


PAD AND INK-BOTTLE HOLDER. The body is 1” 
by 3%” by 7”. Two or more holders may be 
made at the same time by treating this part 
as an elongated molding. Three cuts are 
needed: 1. A dado groove 14” deep by 1%” 
wide, located 32” in from the back. Its width 
may be varied to suit that of the ink bottle 
to be used. 2. A V-groove for pencil or pen 
made with two 45-deg. cuts of the circular 
saw or by hand. A half-round or V-shaped 
molding cutter could also be used. 3. A 30- 
deg. cut 3/16” by 14” deep made with the 
circular saw to receive a 6” by 9” writing 
pad. (The pad may be trimmed shorter, if 
desired.) Four pieces of contrasting wood 
\" by 1” by 1%” form the three divisions 
in the dadoed recess. The center pair should 
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ONE EVENING 


be spaced to fit the 
ink bottle. Paper clips, 
rubber bands, thumb 
tacks, or stamps may 
be kept in the side 
compartments. Glue in 
the divisions to fit 
snugly after the top 
corners have been 
rounded. Approximate 
time, exclusive of glu- 
ing, 3 hours, 


ROCKER BLOTTER. This 

consists of three 

pieces: 1, A rocker 1” 

by 3” by 5” in length 
with a curve that may be either band-sawed 
or cut with a chisel and sanded against a 
disk. The grooves are 45-deg. saw cuts 4” 
deep and 4,” from the ends. The top of the 
rocker is made slightly convex in the longer 
dimension to permit passage of the swivel 
cover over the inserted blotter. Drill a 3/16” 
hole in the center, and countersink on the 
curved side for a 11g" screw. 2. A swivel 
top \" by 31%” by 5%". The pair of deco- 
rative parallel grooves are 1/32” deep and 
%” in from each edge. They are easily made 
on the circular saw. 3. A handle %" by 
%" by 2%”, which is glued and also nailed 
from underneath. This may be of a con- 
trasting wood, the same as used for the 
partitions of the bottle holder. Approximate 
time, 2% hours. 


LETTER FILE AND PENCIL HOLDER. The 1” by 
414” by 6%” base has three 4%” by 4” 
grooves spaced 114” apart, and a pencil hol- 
low or recess 114” wide and 14” deep. For 
making the grooves, use a dado head dr suc- 
cessive circular saw cuts. For the hollow, 
use a gouge or parallel circular-saw cuts 
graduated in depth along the required semi- 
circle. Sand the hollow smooth. All four 
corners of the base are rounded. The ver- 
tical divisions are 4%" by 2%” by 5%"; 4" 
by 3%” by 6%”; and %”" by 3%” by 8”. 
Each is accented by a 1/32” deep groove 
placed %” from the top. Assemble without 
glue so that the divisions can be removed 
for easier cleaning. Approximate time, 21% 
hours. 


LETTER OPENER. The oak blade is %" by 7%” 
by 10%", shaped to a sharp point and sanded 
thin at the edges. The handle is %” by %” 
by 4” and should be of a contrasting wood. 
Partially shape the handle and glue it to the 
blade. After the glue has set, form and sand 
the end. Approximate time, 1 hour. 
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WAUWTECAL LAMP 


ee RESEMBLES ENGINE-ROOM TELEGRAPH 

i IMPLE enough for the beginner to make, yet 
sufficiently novel to interest the experienced 
‘woodworker, this nautical lamp can b. completed 
in about two evenings. It will make a pleasing 
companion piece to the nautical match holder 
previously described (see P.S.M., June ‘41, p. 181). 
‘Maple or other close-grained turning stock may 
be used. As the drawings below are exactly half 
size, dimensions may be taken directly from them 
by doubling all linear measurements. The square 
base is beveled on top and centerdrilled for the 
%” pipe that holds the parts together. Either 
flare the lower end of the pipe or use a thin lock 
nut by counterboring the hole from the bottom 
for about %”. An ordinary threaded lamp-socket 
shell is screwed to the upper end and locks the 
assembly together. The design may be cut from 
thin plastic or colored celluloid, and either inlaid 
or cemented in place. Rubber-headed tacks hold 
the base off the table surface so that the lamp 
cord may be brought out. The base may be made 
round if preferred—BRUCE MACINTOSH. 


CROSS | SIDE 
SECTION | VIEW 


ADJUST LENGTH OF 
CHAIN TO HOLD LEVER 
HORIZONTAL, 


APPLY AIRPLANE CEMENT 
YO ENDS OF ROPE, GLUE 


‘TO BASE, AND VARNISH Dimensions can be scaled 


directly from these lf 
size drawings. The lamp 
cord is drawn through the 
pipe that locks the parts 
fogether. To finith, apply 
several coats of good var- 
nish, and polish with wax 
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spond to que 


ions will intrigue everyone. Note in the det 
at the right that both the arrows point in the same direct 


SARDINE- 
CAN KEY 
BENT TO 
SHAPE 


TOBACCO 
TIN FILLED. 
WITH SAND 


Tobacco-Tin Whirligig Answers Questions 


ERE'S fun for your next party. This 

odd little device, which anyone can 
make in about one hour, answers both 
spoken and unspoken questions and even at 
times seems to prophesy the future. It is 
sure to amuse at any gathering, especially 
if the questions are shrewdly put. 

The body is merely a pocket tobacco tin 
filled with sand or gravel, although it could 
also be made of wood. Its weight should be 
about % Ib, Into it is soldered or driven a 
large house key or a sardine-can key with 
an oval head. To the top of the key is 
soldered a bent strip of sheet metal marked 
as in the accompanying photograph. 

‘Two persons support the device on their 
forefingers as shown. They must take care 
their fingers do not touch the shaft of the 
key; in fact only the very tips of the 
fingers should be used. The arms must be 
extended and not touching the body. The 
experimenters should stand erect and pay 
close attention to the question asked. They 
must also have it impressed clearly upon 
them that the indicator will turn toward 
their left to indicate “yes,” and toward 
their right to signify “no.” 

At first, ask aloud something that can be 
indisputably answered with “yes” or “no,” 
such as, “Is there a war going on abroad? 
In a second or two the tin should swing 
about, as though the shaft of the key were 
its pivot, in the direction of the arrow in- 
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dicating the proper answer. After some 
practice, more doubtful questions may be 
asked, and some operators will find it pos- 
sible to obtain answers even to unspoken 
queries. 

Although this is only a stunt, psycholo- 
gists account for it on the accepted principle 
that the entire body is involved in the proc- 
ess of thinking. The tobacco-tin whirligig 
amplifies unconscious muscular movements 
on the part of the operators, and makes 
these visible —JULES L, NATHANSON, 


Inexpensive Milk Strainer Disks 
Filter Paint for Spraying 

MILK strainer disks, costing only a few 
cents a hundred, are excellent for filtering 
small quantities of paint, enamel, and other 
finishing materials that are to be sprayed. 
They will filter out finer particles from the 
paint than a cheesecloth strainer.—G. B. 


Reali: Eyes for Small Figures 
Made of Toothbrush Handles 
Eves for carved Scottie dogs and similar 

animals and birds can be cut and filed to 

shape from transparent colored toothbrush 
handles. Cemented into shallow holes, the 
eyes gleam in the light—C. M. Smirn, 
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Magnetized Bushing Retains 
Lubricant for Drilling 


A HARDENED steel bushing that has been 
magnetized makes an excellent retaining 
ring for drill-bit lubricant and is superior to 
the washers sometimes used. The bushing 
should, of course, be larger than the drill 
employed. Magnetize it by stroking it across 
one pole of a strong permanent magnet or 
D.C. electromagnet. The bushing will cling 
to the surface of iron or steel, and the drill- 
ing lubricant cannot escape.—W. E. B. 


Tool steel suitable for cold chisels, 
cape chisels, punches, and drift pins 


may be bought from many hardware 
stores or from any blacksmith shop. 


SLEDGE HAMMER 
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FORGING A COLD CHISEL 


NEW SHOP IDEAS 


Putty Knife Stirs Lacquer 
and Paint in Small Cans 


Lacquer, enamel, 
or paint in a small 
can is difficult to stir 
with a paddle with- 
out wasting some of 
it. A better way is 
to set the can on a 
rubber mat or a 
piece cut from an old 
inner tube and stir 
the contents by spin- 
ning a round-han- 
died putty knife be- 
tween the palms of 
the hands as shown. 
This method is particularly useful for mix- 
ing auto touch-up colors where no mechani- 
cal mixer is available, as in the small gar- 
age or shop.—Le0 M, KNASKY. 


Sponge Rubber 
Forms Nonskid 
Bottle Holder 


BY SETTING an ink 
bottle into a piece of 
sponge rubber, it can 
be kept from sliding 
off a tilted drawing 
board, and the sponge also serves as an 
excellent penwiper. Cut a hole in the rub- 
ber and push the bottle not quite all the 
way through.—NoRMAN DALY, 


[METAL WORKING] 


1 

| 

I 

! 
Hexagon or octagon tool steel is pre- | 
ferred, although old round or square | 
files make excellent chisels. Tool steel | 
should never be worked when above a | 
bright-red heat, nor forged when the | 
heat has dropped below a dull red. 1 
Forge the taper of a chisel evenly on | 
both sides by holding the steel at an | 
angle on the anvil as shown. Placing | 
the steel close to the edge of the anvil | 
permits the hammer to overhang the | 
edge of the anvil, which results ina fine | 
point on the chisel. As the point thins, | 
the metal spreads; to remedy this, the | 
chisel is placed on edge on the anvil and | 
forged to size. ' 
1 
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The jig is clamped to the drill-press table, 
To produce square shoulders on the tenons, 
the router bit must be accurately centered 


d tenons and thr 


bushings op- 
pear below, The latter occommoda! 
round or square stock. Make se 


Stock should always be turned against the rotation of 
the bit, as indicated by the arrow in the photo above 


Dowel Tenons Are Speedily Turned 
in Special Drill-Press Jig 


ITH the aid of the homemade jig illus- 
trated, a drill press can be used to turn 
dowel tenons on either square or round stock. 
This is much quicker than using a lathe, es- 
pecially for chair rungs and other quantity work. 
‘The jig, which must be bolted to the drill- 
press table, will accommodate stock up to 114", 
round or square. The work is supported in 
wooden bushings of suitable size, which fit 
snugly into the rotor, The latter is formed from 
a tin can, with both ends cut out and %” thick 
plywood disks substituted for them, Each disk 
has a 1%4” square hole, carefully centered, The 
rotor is held, free to turn, in a circular recess 
in each end piece. 

To avoid shrinkage, it is advisable to use ply- 
wood for all the wooden parts except the dowel- 
tenon length gauge and the bushings, which are 
best made from well-seasoned 
maple or birch. 


The bushings may be made 
from four pieces of material, 
but two L-shaped pieces of 


wood are more easily kept 
square while being glued up. 

‘The length of tenons is gov- 
erned by the length gauge. 
When, however, you wish to 


make a tenon 1” long and pos- 


sess only a 14” router bit, two 


END View, 
GAUGE OMITTED 


cuts will have to be made. Be 
sure to turn the stock against 
the rotation of the tool bit, as 
shown in one of the accompany- 
ing photos—R, O. LiSSAMAN. 


Plywood disks are pressed in flush 
with ends off rotor! which turns. Ia 


recesses, as shown in the side view 


a 
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IN THE construction of our versatile, timesaving 

shaper attachment for a small lathe (Figs. 10 and 
19), the next part to be machined is the clapper box. 
‘This is made from solid steel to the dimensions as 
shown in the drawings that appeared in the preced- 
ing installment. The box is cut with an end mill in 
the milling attachment as in Fig. 11 and brought to 
final shape with a file. 

The tool holder is turned in the lathe and riveted 
to the clapper, Fig. 12. The 14" square tool-bit hole 
is cut by drilling a 4” hole and filing it square. A 
hole is also drilled and tapped for a small hardened 
set screw to clamp the tool in place. If three holes 
are drilled in the clapper box and four in the end of 
the ram, the box can be set vertically or at several 
angles, Which is often an advantage. 

Either a solid piece of steel may be used for the 
crank, or it may be built up. As the ram has a 1” 
stroke, the crank throw is 1%”. Two holes are drilled 
and tapped for set screws to hold the crank securely 
to the motor output shaft. Details of this part may 
have to be changed to fit the motor available. 

‘The supporting column with its vertical adjustment 
assembly is shown in Fig. 13. This consists of a solid 
steel shaft fastened to a disk for mounting on the 
lathe, a sliding tube, and a screw and handwheel as- 
sembly. The steel shaft is chucked and supported by 
a steady rest, the end faced smooth, the screw hole 
drilled clear through, and the square threads cut for 
a distance of 14” with a specially ground tool bit. 

Next, the shaft is reversed in the chuck, Fig. 14, the 
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Slide-Rest Shaper 


PART TWO-—BY C,. W. WOODSON 


SLOTTING AND 
INSIDE CUTS 


BETTER FOR 
INSIDE CUTS 
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plete. 


serew hole bored to clearance size, and a 
recess bored in the lower end for mounting 
on the lathe cross slide. ‘This part can easily 
be changed to fit any lathe by duplicating 
the method of fastening the com- 
pound rest. 

The lower end of the shaft is 


shouldered down for %” to a press 
fit into the disk that forms the 
column base. This disk is made 
from a short end of steel shaft 
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Knurling, which may be done with fine, 
medium, or coarse knurls, requires a slow 
back-geared speed. To knurl steel, use oil lib- 
erally. Brass and cast iron can best be knurled 
dry. On work wider than the knurls, start at 
the right or tailstock end with a heavy feed and 
allow the longitudinal feed to carry the tool 
over the work several times, setting the tool 
deeper each time until the knurling is com- 
Never withdraw 
work until the knurling is finished. Considera- 
ble pressure is necessary to produce good 
knurling, and for this reason the tailstock cen- 
ter should be properly adjusted and well oiled. 
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[LATHE WORK—14] 


the knurl from the 


ee | 


4%" in diameter, turned to size, faced 
smooth on top and bottom, and bored to 
take the shaft end, Fig. 15. Two holes for 
the hardened clamp pins and set screws are 
drilled 90 deg. apart 
and tapped %"-16. ‘The 
shaft is then forced into 
the disk in an arbor 
press. This could be 
done in a husky vise or 
with a soft hammer, 
The lower end of the 
hole in the disk was 
beveled slightly when 
being bored, and a 
short lip was turned on 
the shaft for riveting 
over, as is shown partly 
done in Fig. 16. This 
makes the part almost 
as strong as though it 
were turned from the 
solid, 

‘The brass tube, which 
is a nice sliding fit over 
the shaft, is chucked as 
in Fig. 17, and the ends 
are faced true. A short 
key is riveted in the 
lower end to fit a keyway milled in the shaft 
as shown in the drawings. This prevents the 
attachment from turning. The tube cap is 
made from steel, turned, drilled, and tapped 
as was indicated in the drawings. 

‘An adjusting screw and handwheel can 
be made up as shown or simplified, as de- 
sired. The handwheel may be turned from 
solid stock and knurled and fastened with a 
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set screw or pin instead of the Woodruff key. If a suit- 
able wheel can be obtained from another machine, it 
may be used, saving much time in making this part. 

For best results, the threads of the adjusting screw 
should be cut left-hand. These are as easy to cut 
as right-hand threads if the work is done in the lathe. 
A tap and a die cutting National form threads could be 
used, but square threads will wear longer and be more 
satisfactory. The adjusting screw may be made from 
cold-rolled steel or drill rod. It should be center-drilled 
on both ends and turned between centers to the dimen- 
sions in the drawings. 

In cutting the left-hand square threads, a specially 
ground tool bit is required, flat on top like a cut-off tool, 
but ground at a slight angle so as to follow in the thread 
groove, as shown in the sketch. It is important to use 
plenty of oil on the work when cutting threads. Many 
passages of the tool with a very fine feed will give 
smoothest results. When the threads have been cut full 
depth, they can be polished smooth with crocus cloth. 

‘The adjusting screw guide, shown at A in the draw- 
ings, is turned from a bar of steel, drilled, threaded, and 
cut off at the one chucking. The collar B is made from 
the same stock in much the same way. This may be left 
plain or engraved into 100 divisions, the same as mi- 
crometer collars on lathe feed screws. All these parts 
are shown in Fig. 18. 

‘This completes the machine work, and the attachment 
can now be mounted upon the lathe ready for a trial. 
On a preceding page are drawings of three types of 
tools for use with the shaper. The first 
of these will do a variety of work, but 
for certain cuts the other tools shown 
are superior. A second tool holder with 
a transverse hole is required for these. 
Made up as a unit with its own clapper 
box, it can be substituted for the other 
ina moment. Equipped in this way, the 
little shaper handles many odd jobs. 


SQUARE-THREAD TOOL BIT 


Painting Turntable Made from Spring-Wound Phonograph Motor 


Notch Checks Angle of Drills 


A 120-deg. V-shaped notch, filed in the 
end of a tool-grinder rest by means of two 
triangular saw files held firmly together as 
below, is convenient for checking the angle 
of drill lips when sharpening these on the 
wheel.—W. C. W. 
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HARDENING A COLD CHISEL 


1. Place the forged chisel in the fire, 
bring it up to a bright red color, and 
quickly plunge it entirely into a pail of 
water (not too cold). Leave until cold. 
2, Grind the edge and do any necessary 
dressing. 3. Polish the point for about 
1%” back from the edge with emery 
cloth. 4, Tempering may be done with 
a blowtorch by heating the chisel about 
2" up from the cutting edge, or by plac- 
ing the head of the chisel in the forge 
fire. Keep the point out of the flame. 
‘The heat will travel towards the point 
until it reaches the polished part. The 
first color to appear there is light yellow, 
then brown, red, purple, dark blue, and 
pale blue. For metal working, the tip 
should be dark brown for about 1/16”. 
5. As soon as the brown color reaches 


bein 
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WHEN spray-painting small articles on 
which a smooth, even finish is important, it 
is possible to do better work if the pieces 
are placed on a phonograph turntable. Heat 
the projecting shaft red-hot with a blow- 
torch to draw its temper, then cut off or 
file it flush with the turntable surface. Al- 
ternatively, a plywood disk slightly thicker 
than the height of the shaft might be slipped 
over it. A box is built around the motor. 
The regulator will be found convenient for 
altering the speed of rotation. One advan- 
tage is that the device can be used outdoors 
for lacquering.—MAURICE KAINS. 


Wooden Tool Handles Branded 
with Finger-Nail Polish 


INITIALS and other marks can be burned 
into wooden handles or other wood surfaces 
with finger-nail polish. Paint on the desired 
letters or figures with a small brush, and 
immediately touch a match to the polish. 
When it has burned away, rub the surface 
with a cloth. The marks can be made deeper 
by repeating the process.—B. N. 


[METAL WORKING] 


the tip of the cutting edge, it must be 
immediately plunged into water or 
oil. Do not dip the entire chisel when 
tempering, as this would harden the 
body, which might then break, 
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LIGHTING PLANT 
FOR FARM OR CAMP 


This generating unit 
supplies alternating 
current at 110 volts 
for lighting and for 
standard fans, radios, 
ond other appliances 


By HAROLD P. STRAND 


"WO old automobile generators picked up 

in a junk yard for four dollars form the 
main generator and exciter of this lighting 
plant. It delivers 110-115 volts, 60 cycles, at 
1,800 r.p.m., and is capable of carrying 800 
watts load—all that is necessary to render 
excellent service on the farm or at a summer 
home or camp where power service is not 
available. 

‘The advantages of generating the same 
kind of current as that supplied for ordinary 
house service are many, including the possi- 
bility of using standard lamps and appli- 
ances up to the capacity of the plant. In 
addition, it is easy to transform the voltage 
up or down to meet special requirements as 
desired. This is something that cannot be 
done with direct current. 
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INSIDE LENGTH 


bee 
TWICKNESS OF OLD CON 


® Field-Winding Form 


‘The larger of the two generators was one 
of the heavy 12-volt type, but any ordinary 
6-volt generator will do for the exciter. The 
latter is used to supply D. C. voltage to the 
field coils of the main unit. The gas engine, 
rated at 2 h.p., was bought second-hand for 
twenty dollars and is air-cooled. The as- 
sembled unit is shown in Fig. 1, where the 
engine is about to be started for the first 
test, 

‘The base is solidly built to prevent vibra- 
tion—a 12” by 2” hardwood plank secured 
to three 6” by 6” blocks. A sheet of refriger- 
ator cork was used under the blocks to less- 
en the noise of operation during the test, but 
for a permanent job, the blocks can be se- 
cured to the floor by setting them in cement 
or any other convenient means. The exhaust 
should be piped to carry the fumes outside 
for safety. 

‘The first step in constructing the plant is 
to dismantle the large generator completely 
and have two pieces of 2” angle iron welded 
on at the sides, with two flat pieces for 
braces (Fig. 2). Two holes are drilled in 
each piece to clear %” bolts. It is a good 
idea, when taking off the pole pieces, to 
mark them so that they can later be re- 
placed in exactly the same way. 

‘The new field coils are wound on a special 
form, shown at A in the drawings. This can (6) 
be put in the lathe, or in a breast drill held wt 
in the vise (Fig. 3). The taping is first re- |), CONNECT TO BINDING POSTS 
moved from one of the old coils, and meas- FINISH 
urements are taken of the inside length and |*~ 
width, The placing of the nails in the sides 
of the form will be governed by these meas- 
urements. The length of the spacer block 
determines the thickness of the coil, which 
should be made the same as the old one. 
Put a piece of string in each slot and wind 
200 turns of No. 17 single-cotton enamel 
wire (about a pound). 

Tie the strings tightly around the coil and 
remove it from the form. Make four of these 
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ELECTROPLATING, PART 3 


r 
! 

| 

| ‘The choice of a tank or container for the electrolyte depends largely on the 
| quantity of the work and frequency of use. A small chinaware teacup, marked 
| 80 that it will not be used for any other purpose, is satisfactory for electro- 
| plating finger rings and similar objects, while various sizes of stoneware crocks 
| are suitable for larger work. Old storage battery cases with the individual cells 
I removed, deep glass battery jars from a discarded farm-lighting plant, and 
| all-glass aquarium tanks are excellent. When very large work must be handled, 
| tanks can be built of wood, or old wooden tubs may be used if they are thor- 
| oughly cleaned, chemically as well as physically. Wood containers should rest 
I on bricks to allow a free circulation of air underneath. The life of such tanks 
| can be increased by lining them with a thick coating of hot asphalt, but this is 
| not a protection against cyanide solutions. Many professional tanks are lined 
i with heavy sheet lead, the seams being soldered with the same material. This 
| i effective with most electrolytes, but less suited to those containing large 
| amounts of acetates, citrates, and tartrates. 

L 
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coils exactly alike, For flexible leads, solder 
6" pieces of No. 16 flexible rubber-covered 
wire to the ends of the windings. Mark each 
inside end for later identification. 

In Fig, 4 the taping is being done, ‘The 
first layer is wound with strips of varnished 
cloth, Take care to wrap a small piece of 
the cloth around each joint and then bind it 
down tightly with the succeeding turn. Fol- 
low with a wrapping of cotton tape. 

Next, insulate the coils thoroughly with 
@ good insulating varnish (Fig. 5). They 
are allowed to drain for a short period, after 
which a baking in a moderately hot oven 
is recommended. 

‘The placing of the new coils in the frame 
should be done with due respect for the 
polarity, In the drawing B the connections 
are shown, and it should be noted that a 
“finish” end of the first coil is left out for 


the terminal post. The coils are then con- 
nected, start to start, finish to finish, start 
to start, and the last finish end connects to 
the other post. This reverses the current for 
each pole as indicated. 

In Fig. 6 the screws that secure the pole 
pieces are being drawn tight, the latter be- 
ing replaced in their original positions. 
After the three joints have been made, 
solder and tape them. Two binding posts are 
then mounted on the frame with insulating 
washers, and the leads connected to them. 
‘Testing is done with a battery and compass 
as in Fig. 7. As the frame is turned over 
to bring each pole in turn near the compass, 
the opposite end of the needle should be 
attracted in each case in successive order. 
Also use a series test lamp to make sure no 
grounds exist to the frame. 

‘The work on the armature is started by 
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stripping off all the old wire and insulation. 
In Fig. 8 a hack saw is being used to cut off 
the old coils. The slot wedges can be 
punched out, and the wires unsoldered from 
the commutator. It is then an easy matter 
to pull out the wires and clean the armature 
down to the iron core. 

‘The slots are reinsulated with some 0.010” 
armature paper cut in strips that will pro- 
ject over the ends of the slots about 44” and 
about 14" above the top. These are laid in 
each slot and fitted against the round 
surface by using a round stick or pencil. 

‘The general winding scheme is made clear 
in drawing C and Fig. 9. Use No. 15 S. C. E. 
(single-cotton enamel) wire and start with a 
turn around the shaft. The wire then enter 
slot 1, proceeds to slot 3, and continues for 
21 turns, From there it is carried in the 
same direction to slots 25 and 4 to make 24 
turns. Twelve turns are then put in slots 24 
and 5, from which the wire is taken in a 
reverse direction to slot 9, and 21 turns are 
put in slots 9 and 7. This method is carried 
out for the entire job. Use one continuous 
wire, without joint or splice. Each coil in a 
group is wound in the same direction, but 
each group as a whole is wound in reverse 
fashion from the preceding and following 
one. 

Connect the start of the winding to the 
shaft by drilling and tapping the latter for 
a 10-32 machine screw, as in Fig. 10. The 
finish end is soldered to a commutator riser, 
and a continuous band of solder is carried 
all around the tops of all risers to form one 
complete collector ring. Before attaching 
either end of the winding, it would be well 
to use a series test lamp to make sure the 
winding is not grounded to the core. Thin 
strips of fiber can then be placed in the 
slots to keep the wires in place. Follow with 
good application of the insulating varnish, 
and bake as before. 

‘The generator is next assembled, with one 
insulated brush only bearing against the 
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collector. A No. 14 flexible lead is con- 
nected from this brush to the insulated 
binding post, which is one of the original 
heavy posts on top. See that the other 
heavy post is grounded, which means that 
no insulation at all is used under it, and all 
paint or grease is scraped off the frame at 
this point to insure a good contact. Figure 
11 shows the two units being set up on the 
base, and the method of tightening the ex- 
citer belt. ‘The exciter is pivoted upon its 
lower mounting lug, and adjusted by moving 
the other bolt up or down in the slotted 
bracket at the extreme left. Some holes are 


The armature winding 
is jous length. 
Wind evenly and tamp 
the wire in place to 
get in the required 
turns. Make all end 
loops alike to 


After winding arma- 
ture os at left, test for 
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drilled in the bearing housings of the main 
generator before assembly to improve venti- 
lation. 

‘The exciter must be tested by driving it 
to learn its direction of generating. As you 
face the commutator, it should generate 
when running clockwise to be the same as 
the alternator. If it generates when going 
the other way, open it up and reverse the 
two field leads. Also, the third or regulating 
brush is removed. 

Drawing D shows the diagram of con- 
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OPPOSITE DIRECTION 


Exciter Connections 


nections, and how the 
lead that normally con- 
nects to the third brush 
is carried up and connects 
to some resistance wire 
to limit the field current. 
‘The amount of this wire 
must be determined by 
experiment with an am- 
meter. Use some coiled 
No. 18 or 19 re: 
wire (the usual 
element used in electric 
ranges). Drawing £ illustrates the method 
of making a terminal block and form for the 
wire on top of the exciter. Sufficient resist- 
ance must be used to allow only about 3 
amperes to flow in the exciter field circuit, 
which in the average case may take about 
6” of close-coiled wire if it is wound on a 
3/16” arbor. 

To prevent the grounded side of the A. C. 
current from having to pass through the 
bearings, a special grounding brush should 
be made and attached to the end of the bear- 
ing housing as in drawing F. The method 
of extending the shaft to take the second 
pulley is also shown—a threaded collar made 
to screw on the threaded end of the shaft. 

Drawing G shows the general arrange- 
ment of the units and the wiring plan. A 
speed counter should be used when first 
starting the plant to determine the best en- 
gine-speed settings. For 60 cycles the gen- 
erator must be run close to 1,800 r.p.m. 
Once set, the engine governor should regu- 
late it fairly uniformly. The voltage is then 
checked, and it should be around 115 volts, 
no load. If it is high or low, don't change 
the engine speed, but try varying the ex- 
citer speed with a larger or smaller pulley, 


POPULAR SCIENCE 


WW SQUARE 


0-10 A. AMMETER 


THREADED 
COLLAR. 
EXTENDS 


as may be required. 
Another method is to 


0-150 V. VOLTMETER, 


1O-A. FUSES 


vary the resistance in 


the exciter field circuit 
(2), which in turn will 
affect the A.C. output. 

In calculating pulley 
sizes required to drive 
the generator at the 
correct speed for 60- 
cycle current, the usual 
simple formula is used 
(see “Pulley Speeds and Sizes,” P.S.M., Dec. 
'38, p. 195). The engine in this case has a 
6” pulley and runs at 1,500 r.p.m. To find the 
speed at which an alternator must turn to 
generate 60-cycle current, multiply the num- 
ber of cycles (60) by the number of seconds 
in a minute (60) and divide by the number 


6" PuLLey 
exe 


Goran ing Conattbna 


of pairs of poles. Our four-pole generator, 
must therefore turn at 1,800 r.p.m. 

To find the size of the generator pulley, 
multiply that of the engine pulley (6”) by 
its speed (1,500) and divide the product by 
the required generator speed (1,800), which 
will give 5” as the required pulley size, 


RUBBER-STAMP NEGATIVES 


[METAL ETCHING—7] 


In some cases it is desired to etch metal with a rubber stamp in such a way 
that the background is etched, but the trade-mark, letters, or numbers remain 


Clean the metal thoroughly with dry abrasive. Use a camel's-hair brush to 


paint asphaltum varnish very thinly over the surface of a piece of glass. Press 


the rubber stamp upon the glass so as to coat the letters evenly with asphaltum. 


Now press the stamp down gently on the metal. Remove it carefully so as not 
to smear the impression. Let dry hard before applying the etching solution. 


r 
1 
| 
1 
! 
| untouched, in bright metal. This is the negative or reverse process. 
1 
| 
| 
I 
1 
| 


Clean the stamp thoroughly with kerosene or thin oil and wipe it dry after each 


impression is made. 


apply a few drops of the etching solution 


and let it remain until the metal is 


etched to the desired depth. For steel, use equal parts of muriatic acid and com- 
mercial nitric acid. After the asphaltum has been removed with kerosene or 


lacquer thinner, polish and apply oil to prevent rust. For copper or brass, use 


joo, use full-strength commercial nitric acid. 
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Beetle Traps 


from Old Tin Cans 


HE depredations committed by Japanese 

beetles have forcibly brought home to 
thousands of gardeners the menace which 
these winged pests present (see P.S.M., 
April '41, p. 108). 
For combating 
them, a strong 
offensive is the 
best defense, and 
the home owner 
who builds and 
sets up several of 
these traps will 
have gone far 
toward protect- 
ing his plants 
and lawn. Each 
trap will attract 
and catch beetles 
within an area 
of several hun- 
dred square feet. 

The body of 
the trap is a 1-Ib. 
coffee can having 
a bayonet-lock 
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The hook holds the baffles to- 
gether at the top. Use a curved 

of lead of on onvil when 
punching holes, as shown below 


THE HANDY MAN 


top. Punch or drill four groups of 3/16” holes 
in the side, and twelve similar holes in the 
bottom. Cut a 2%” hole in the lid. Into this 
solder a 514” tin funnel from which the spout 
has been removed. Punch four equally spaced 
%4" holes close to the rolled edge of the 
funnel to receive the baffie tabs. 

After cutting the two baffles from scrap 
tin, which may be obtained from tin cans, 
bend each at a right angle along its center 
line. Cut out the pattern for the rain guard 
and solder it along the seam to form a cone 
2%” across at its base. Bend the small hook 
to shape from stiff wire. 

The bait bottle is a 1-oz. bottle of the 
round, wide-mouth type. Make a 14” hole 
in its cork and insert two folded kerosene- 
lamp wicks, allowing them to project about 
4%". A 1-oz. bottle of geraniol, the bait 
used, can be bought at any garden supply 
store and should last the entire season. 

Paint all parts of the trap a bright yel- 
low. When dry, assemble as shown and 
hang in a sunny spot not too near shrubs 
or trees. Empty occasionally, burning the 
trapped beetles——E. B. HAFFNER. 
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Model Gas Planes Carried 


‘THE bicycle trailers illustrated are used 
for carrying large gas-powered model air- 
Planes to and from the flying field. Each 
trailer frame is made of light angle iron 
and fitted with a plywood bottom. An axle 


also used with 


Miniature Underwater Light 
for Marine Model Work 
Made from Cartridge Shell 


A REALISTIC little flood or spot- 
light for use under water, which is 
suitable for many types of marine 
model displays as well as tropical 
fish aquariums and the like, can 
be made in a few minutes from an 
empty .45 caliber cartridge case. 
Do not use an unfired cartridge. 
Punch or drill a hole where the 
detonating cap was. Draw two in- 
sulated wires through at this point 
and solder them to the bulb, which 
is inserted in place of the bullet. 


s light is 


slving Use an ordinary flash-light bulb 
tt on for a flood effect, or the type with 
boots @ heavy glass bead at the tip, as 
sold for certain small pocket flash 

lights, to obtain a spotlight beam, 

Seal the bulb into the cartridge case with 


ordinary cellulose (model-airplane) cement, 
and seal the wires where they emerge with the 
same material. The support should previously 
be soldered to the shell, or may be clamped 
about it and held in place with a screw and 
nut.—L. W, EINBINDER, 


to Airfield on Bicycle Trailers 


is bolted across the bottom for attaching a 
pair of small wagon or baby-carriage wheels. 
‘An upper deck or shelf may be added, 
Models are held on with cord and rubber 
padding. Bennie W. MAYCHECK. 


Couplings are of strap iron, bolted fast to the trailers but pivoted where attached to the bicycles 
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HouseholdeEmergencies 


change water into fake wine, conjure 

up foul-smelling chemical snakes that 
slither across the kitchen table, eat fire 
lke a demon! But when mother or wife 
comes to you pleadingly with a nice new 
shirt splotched with ink, and asks if you 
can make the spot disappear, you hocus- 
pocus yourself out the back door! When 
father breaks a china knickknack and steals 
into your laboratory with the hope that by 
concocting something from your rows of 
impressive bottles you can restore the 
treasure to wholeness, you promptly refer 
him to the nearest hardware store! 

Every home chemical wizard worthy of 
the name should be able to pull out tricks 
from his formula books and chemical 
shelves capable of working magic in not 
only these but in dozens of other everyday 
household emergencies. With only a few 
hours’ study and experimentation, he can 
learn to speed dirt and stains from fabrics, 
make pastes and cements, 
remove rust, chase vermin, 
conjure up baking powder in 
a jiffy, repair porcelain fin- 
ishes and broken plaster— 
stunts that not only amaze 
strangers but help justify his 
existence to his immediate 
family. 

Here are a few formulas 
for a good start. We begin 
with the ink spot. Mix to- 
gether equal parts of potas- 


S. YOU'RE a chemical magician? You 


INK ERADICATOR. A good one- 
solution ink remover is prepared 
from ordinery chloride of lime, or 
bleaching powder, and sodium car- 
bonate. The some solution is us 
ful for removing rust, fruit jui 
and many other stains from fabrics 
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sium bitartrate (‘cream of tartar”) and 
citric acid. Heat a dinner plate and lay the 
stained part, wet with hot water, in it. 
Rub the powder on the spot until it disap- 
pears, and then rinse in clean water. Most 
inks will respond, 

Another ink remover, which in addition 
removes many other stains, such as rust, 
fruit juice, wine, and so on, and which may 
be used also as an ink eradicator on paper, 
may be made from two common chemicals 
found in almost every kitchen. Two solu- 
tions are prepared. For the first, dissolve 
1 part of calcium hypochlorite  (bleach- 
ing powder, or “chloride of lime”) in 12 
parts water. For the second, 2 parts of 
crystallized sodium carbonate (sal soda or 
washing soda) are dissolved in 4 parts 
water. Add the second solution to the first, 
let stand and settle. Siphon off the solu- 
tion, filter, and store in well-corked brown 
bottles. Before using this on colored fabrics, 
it is best to test a small sample first for 
the reaction of the dye. 

Tin (stannic) chloride occurs in many 
formulas as a solvent of iron rust. For iron 
rust on fabrics, mix %% part tin chloride, 1 
part potassium bitartrate, and 1 part oxalic 
acid. Mix with a little water and apply to 
the dampened spot. Iron rust may be re- 
moved from metal with a saturated solu- 
tion of tin chloride, the length of time re- 
quired depending upon thickness of rust. 
Rinse the metal well with water after 
treatment. 

Sodium thiosulphate, or ordinary photog- 
raphers’ “hypo,” can be made to do sev- 
eral practical “magic" stunts in the house- 
hold. Rub your tarnished silverware with 
a little of it dissolved in water, and the 
tarnish disappears miraculously. Pour a 
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solution of hypo through a fab- 
ric stained with iodine, and the 
stain vanishes almost in a flash. 
So positive and rapid is the re- 
action of hypo on iodine that 
these two chemicals are used in 
one form of the wine-changed- 
to-water trick. 

The stain of scorching may 
usually be removed by treating 
the spot with a solution of po- 
tassium permanganate, followed 
with hydrogen peroxide. Stubborn stains 
caused by aniline dyes may be removed with 
this solution: sodium nitrate, 7 grains; 
dilute sulphuric acid, 15 drops; water, 1 
ounce. Allow to stand a day or two before 
using, and apply with a sponge. As with 
all stain removers, material should be rinsed 
well after the spot has gone. 

For all-around cleaning purposes, tri- 
sodium phosphate is a chemical wonder. In 
large quantities it costs only about five 
cents a pound. But even at the retail price 
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STICK CEMENT for repairing porcelain fin- 
ishes is easy to make in the home labora- 
tory. Add titanium oxide to melted white 
shellac and cot} In paper molds ex ot loft 


of about 15 cents for a single pound it is 
still an investment in cleaning efficiency 
and economy. Dishes, clothes, hands, walls, 
woodwork, and even automobile-engine 
may all be cleaned with it. Merely 
dissolve it in water. For clothes, put 1 or 2 
teaspoonfuls in a tub of water and let the 
clothes stand overnight, One ounce in a 
pailful of water cleans woodwork, One 
teaspoonful in the dishpan makes dishes 
sparkle. If 4 ounces are dissolved in a 
gallon of water, the solution may be used 
for the hands, like lquid 


soap. 

No better insecticide for 
roaches is known than the 
sodium fluoride you use in 
glass-etching experiments. It 
is poison to humans and do- 
mestic animals, but if care- 
fully applied it should not be 
dangerous. It is recommend- 
ed by the Government and is 
used by most professional ex- 
terminators. In use, it is 


BROKEN CHINA can be mended 
with o cement made from calcium 
carbonate, or precipitated chalk, 
mixed into a paste with a sodium 
silicate solution. Paint broken sur- 
faces, press together, and wipe 
off the excess with a damp cloth 
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STICKUM. Sugar, storch, and 


dusted along all tracks that the roaches 
frequent. Roaches do not eat it inten- 
tionally, but, like cats, they lick their feet, 
and are so poisoned. One thorough dusting 
of sodium fluoride should rid almost any 
house of these pests within 24 hours. 

Did you ever need a gum for labels, 
envelope flaps that wouldn't stick, 
homemade paper tape? Next time try 
this: gum arabic, 1 part; starch, 1 part; 
sugar, 4 parts, mixed with enough wi 
ter for desired consistency. First dis- 
solve the gum arabic in some water, 
add sugar, and then starch. Boil a few 
minutes to dissolve starch, and then 
thin down. 

‘Mix some calcium carbonate (pre- 
cipitated chalk) with a solution of so- 
dium silicate, into a thick paste, and 
you have a quickly made cement for 
broken china, Paint the broken sur- 
faces with the cement, and squeeze 
together, removing excess that is 
pressed out with a damp cloth. Leave 
set for a day or two. This cement will 
not withstand water. Another china 
cement which sets quickly and will 
withstand heat, consists of manganese 
dioxide, 8 parts; zine oxide, 10 parts; 
sodium silicate, 2 parts. 

To patch plaster, mix together plas- 
ter of Paris, 8 parts; dextrin, 1 part; 
and pumice powder, 1 part. Shake these 
together in a dry can for several min- 
utes, and mix with water as needed. 

Porcelain finishes on bathtubs, sinks, 
tables, and so on, that have become 
chipped, may be repaired with patching 
sticks that may be compounded in your 
laboratory. Melt some white shellac 
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jum arabic make on 
paste for use on envelope flaps, labels, and gummed-po 


SILVER POLISH. Tornish on silverware also yields 


promptly to a rubbing with a solution of hypo in water 


over a low flame and add ti- 
tanium oxide until a uniform 
white mixture is obtained. Pour 
into molds made of paper rolled 
into tubes about the size of 
cigarettes. When the mixture 
is cold, the paper should be re- 
moved. To repair a chip on 
porcelain, clean the spot and 
warm it enough to melt the 
mixture, now in rod form, when 
touched to it, Level off and 
smooth with fine sandpaper, 
and anally coat with porcelain 
enamel. 

‘Waterproof glue makes a use- 
ful aid to the handy man about 
the house. It is easily prepared 
from four parts of ordinary glue 
(dry glue chips), one part of 
potassium bichromate (which 
also goes by the name of potas- 
sium dichromate), and some 
water, Exposure to light has the 
rather surprising effect of making this ad- 
hesive insoluble, and therefore unaffected 
by water. Since the preparation will not 
keep for more than two days before use, only 
enough should be made for immediate needs. 


IODINE STAINS disappear like magic when a solution 
of photographers’ "hypo" is poured through the fabric 
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STRAP ANTENNA. A brown, 
flexible strap ending in a 
wide loop forms the un- 
usual antenna of a new 
portable radio which can 
be operated in a train, au- 
tomobile, or airplane. The 
looped end of the antenna 
is attached to a window by 
means of a suction cup. 
The other end is plugged 
into the top of the set. This 
Tom Thumb receiver is 
equipped with five tubes in- 
cluding the rectifier. 


PUSH-BUTTON TESTER. Weighing 
only five and a half pounds, a port- 
able tester for resetting push-but- 
ton radio sets is equipped with 
eight controls which can be regu- 
lated to the wave lengths of sta- 
tions within any given locality. 
The tester produces a signal that 
serves as a tuning guide. 


‘A NEW TELESCOPE AERIAL, attached 
to a portable set by means of two 
metal clips, can be detached or 
slipped into place in an instant. 
Connections inside the cabinet are 
made to one of the clips. Extended, 
the five-sectioned antenna is 50 
inches ong; telescoped in, 14. 


“Applying flock finish to o phonograph turntable with the new kit 
RADIO 
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A suction cup holds the loop antenna against a 
window when the portable ra 


is used in o cor 


FLOCK-FINISH KIT. Radio 
cabinets, phonograph turn- 
tables, tool boxes, and other 
metal surfaces can be given. 
the popular flock, or soft 
felt, finish in several colors 
by means of a new home 
kit. No experience and no 
expensive spraying equip- 
ment is necessary. The kit 
consists of a brush, a can 
of flock, a flock undercoat, 
and an undercoat thinner. 
‘The flock can has a special 
sifter top. 
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TWO-TUBE 
PORTABLE 


A COMPANION FOR 
LAST MONTH’S 


SUITCASE PHONOGRAPH 


ESIGNED as a com- 
panion piece to the 
suitcase phonograph 

described last month, (P.S.M. 

June ‘41, p. 202), this battery- 

operated portable will provide many hours 

of radio entertainment in your home, at 
parties, or on summer trips and picnics. 

‘Though it has only two tubes, it has suffi- 

cient power to bring in all local stations. 

‘When used with the phonograph, which it 

matches in size and appearance, it will give 

you your choice of recorded music or broad- 
cast programs anywhere and at any time. 

‘The suitcase in which the set is built can 
be purchased at almost any five-and-ten- 


As a receiver, the set brings in local stations with good volume 


cent store for 50 or 60 cents, and should 
measure 12” by 9” by 414". If you made the 
suitcase phonograph, you will probably wish 
to get a second suitcase with a similar ex- 
terior finish. 

‘The two-tube chassis of the set, the four- 
inch speaker, and the batteries are fitted in 
the lower half of the suitcase, while the 
9%” loop antenna is placed inside the lid 
and fastened with two %4"-long 6/32” ma- 
chine screws, 


ploe 
condensers were foun 
to be better than a 
gonged condenser. 
Lower photo shows the 
arrangement of parts 
underneath the chassis, 
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Connections to the 
loop are made with 
two Fahnestock clips 
mounted on the lower 
inside edge of the lid. 
To hide the loop an- 
tenna, the author cov- 
ered it with a 10” by 
8” sheet of stiff paper. 

‘The metal chassis 
and speaker are 
mounted on a wooden 
panel measuring 4” 
by 814" by 114”. The 
panel has a 3%” di- 
ameter hole drilled 
near the top for the 
speaker, which is dec- 
orated with a bronze 
escutcheon plate. 

‘The set uses a three- 
tube tuned-radio-fre- 
quency circuit, built 
around the two tubes 
—a 8A8GT (diode- 
triode -pentode) and 
a 1Q5GT (beam-pow- 
er output tube). The 
3A8GT is used for the 
tuned radio-fre- 
quency stage and the 
regenerative detector. 
The diode portion of 
the tube is not used 
and is wired directly 
to the chassis, 

Separate tuning 
condensers were found 
to be better than a 
ganged condenser, as 


‘SECONDARY 
PRIMARY 


TICKLER 
— 


How the six-prong plug-in 
coil is wound. Below are 
tube-socket connections 
BAecT 


hy 
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LOOP ANTENNA INSIDE LID 


“GRQUNDED.. 


B20 me 


NOTE: DOTTED LINES 
INDICATE SHIELDED -Lsv. = 90v.+ 
CONNECTION 


Complete wiring details for the circuit are given in this picture diagram 
«and the schematic drawing below. Bias for the receiver is automatic 


REGENERATION —IQSGT—_OUTPUT 
Y arena, 
4 (opmionat) 


vouune 
Sontmo 
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Motol chassis and speaker, mounted on a wooden panel, fit into Panel and chas: 


details. Panel 


the lower half of the suitcase along with the set's botteries has a 3%" hole for the speaker 


they enable the receiver to operate at its best. 

Single-pole, single-throw switches are 
mounted on the back of both the volume and 
regeneration controls. The one on the re- 
Seneration control turns the receiver on 
and off, while that on the 1-megohm volume 
control disconnects the grounded side. 

Bias for the receiver is automatic and is 
supplied through the 600-ohm, %-watt re- 
sistor and the 20-mfd. electrolytic by-pass 
condenser in the “B-” and “A~" circuits, 

If more volume is desired from the set, 
the “B” power supply can be increased from 


The 92" by 7/5" loop antenna goes inside the lid of 
the case and can be concealed by paper if desired 


90 to 135 volts. Or a short length of antenna 
wire (about 10 feet can be connected to the 
grid side of the loop antenna, 


LIST OF PARTS 


Loop antenna, 9%” by 7%”. Suitcase, 

‘Tuning condensers, .00041 mfd. 

Three-inch tuning dials (two) 

Four-inch PM speaker. 

Universal output transformer. 

Six-prong plug-in coil. 

Six-prong wafer socket. 

Volume control, 1 megohm. 

Regeneration control, 15,000 ohms. 

S.P.S. T. attachable switches (two). 

Diode-triode-pentode tube, 3A8GT, 

Beam-power output tube, 1Q5GT. 

Octal wafer sockets (two). 

Carbon resistors (two), 2 megohm, % 
watt. 

Carbon resistor, % megohm, % watt. 

Carbon resistor, 200,000 ohms, % watt. 

Carbon resistor, 4,000 ohms, % watt. 

Carbon resistor, 600 ohms, %% watt. 

Electrolytic condenser, 20 mfd., 150 
volts. 

Paper tubular condenser, .05 mfd., 400 
volts. 

Paper tubular condenser, .006 mfd., 400 
volts. 

Paper tubular condenser, .003 mfd., 400 
volts. 

‘Mica condenser, .0005 mfd. 

Mica condensers, .00025 mfd., 0002 mfd. 

Midget 15 volt “A” battery. 

‘Midget 45-volt “B” batteries (two). 
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LOW-COST 


POWER SUPPLY 


ERE is an “A” and 
“B” power supply 
that can be built for less 
than $2, and will operate 
any one or two-tube re- 
ceiver not provided with 
a power tube. It will sup- 
ply six volts of alternat- 
ing current for tube heat- 
ers and approximately 80 
volts of filtered and recti- 
fied direct current for 
plates and screens of 
tubes similar to the 6J7, GK7, and 6CS. 
All the parts are mounted on a 4” by 7” 
wooden baseboard. An ordinary bell trans- 
former with a primary of 110-115 volts and 
a secondary of 6-8 volts furnishes the heater 
supply for the diode detector rectifying tube 
(6H6) and the other tubes in the receiver. 
The output of the 6H6 as a rectifier is 
approximately 8 milliamperes—ample for a 
two-tube set. A 2,000-ohm, 2-watt, wire- 
wound, fixed resistor; a 1,000-ohm, 2-watt, 
carbon resistor and a 20-mfd., 150-volt, elec 
trolytic condenser are used to filter the “B” 
voltage, The 6H6 uses an eight-prong socket. 


‘The plates and cathodes of the 6H6 are connected in paral- 
lel, with plates hooked to one side of the transformer pri- 
mary, and the cathodes connected to the filter circuit. No 
ground connections should be made to the receiver, as it 
will be grounded through the power supply, which is con- 


nected to the house-wiring circuit. 
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This "AM ond ope 
wer supply can 
e built for $2 


$ ; 
‘Sv HEATERS 
~ NO CONNECTION 


Plates and cothodes of the 6Hé are in parallel 


‘An ordinary bell transformer 
furnishes the heater supply. 
AT left, hooked up and ready 
to go, showing its small size 
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The portraits on this and the 


facing page were made for com- 
parison with the famous paint 
ings of old masters sh 

li 


been recap- 
camera. Lighting 
of flood lamps 
Used for the photo appear at left 
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Hints on Posing 
Better Portraits 


HEN your photography becomes a bit 

stale and you lack inspiration, you 

can get a great lift by thumbing through a 

book of reproductions of paintings by the 

old masters. Better still, visit the painting 
galleries of an art museum, 

‘The old masters knew something about 


The lively charm of Grouze's "Young Girl” 
miss pictured 

© portrait posed 
‘Mrs. Siddons™ 


JULY, 1944 


posing, composition, and lighting. If you 
will look at their pictures with a view to 
applying some of their methods to your 
own photographic studies, your work will 
gain pictorial quality, breadth, and simplici- 
ty. It is not a matter of merely copying 
some famous painting photographically, but 
rather of using the same 
principles of posing, 
composition, and light- 
T ing to create an original 
study. 

A. Reinhardt, the New 
York photographer who 
took the examples illus- 
trated, believes that am- 
ateurs and professionals 
alike can learn much by 
observing the work of 
artists. 

“In these pictures,” he 
says, “I have photo- 
graphed models in the 
same poses as those used 
in the paintings I was 
studying, but without 
special backgrounds or 
lighting effects. It is not 
necessary, of course, to 
make as close a copy as 
I have done. The im- 
portant thing is to get 
some of the fine quality 
of the old masters into 
your own photographs.” 


N02 ABOVE 
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By CHARLES H. COLES 


Chief Photographer of the Americon Museum 


of Natural History, New York 


HERE is a strange fascination to making 

star photographs. The sky photographer 
tries it time and time again. Perhaps this is 
because it is so refreshing and reassuring to 
turn to photographing something as change- 
leas as time and enduring as eternity. 

Many stars invisible to the naked eye may 
be photographed with an ordinary camera 
in two ways without using a telescope. The 
simpler method requires no additional 
equipment at all. 

Almost any camera will serve, but a fast 
lens will produce sharper and more con- 
trasty negatives. Load the camera with 
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The North Star is easily found 
by following on imaginary line 
through the two stars indicat- 
ed, for a distance five times 
os great os that between them 


fast panchromatic film 
such as Super-XX or Su- 
perpan Press, and mount 
it upon a tripod with a tilt- 
ing top. With the lens set 
for infinity, point the cam- 
era toward an interesting 
group of bright stars, set 
the shutter for time and 
the diaphragm at its 
widest opening, and make 
an exposure of fifteen min- 
utes. 

Very interesting photo- 
graphs can be made by 
aiming directly at the pole- 
star and making an expo- 
sure of an hour or more. It is easy to find 
the North Star (Polaris) by the method 
shown in an accompanying diagram, When 
the film is developed, you will see that the 
movement of the stars has caused the 
image of each one to make what is known 
as a “star trail.” The trails near the pole- 
star are sharply curved, those farther away 
less curved, and those along the equatorial 
belt of the sky quite straight. 

Although these star trails resemble noth- 
ing we actually see in the sky, I was con- 
tent for many years to make pictures of 
this kind, not only of stars, but also of 
comets, planets, and eclipses, with a sta- 
tionary camera, Then I took up the second 
method of star photography. In this, the 
camera is mounted upon a shaft parallel to 
the earth's axis so as to turn in the direction 
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At left, five-minute exposure of Orion made with a clock-driven camera. Individual stors in this photo 


are seen as streaks in the one at the right, made with a stat 


opposite to that of the earth's rotation. The 
effect of the latter is therefore neutralized 
and the stars will appear on the film as the 
familiar dots of light we know. The shaft 
or polar axis must make one revolution in 
about 24 hours. 

For my own apparatus I was fortunate 
enough to obtain a clockwork from a record- 
ing voltmeter, The shaft of this turned at 


r 
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@ heavy camera to be mounted in perfect bal- 
ance. Lubricate clockwork with kerosene in cold weather. Oil may congeal 
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nary comera and a seven-minute exposure 


exactly the desired speed, whereas the hour 
shaft of an ordinary clock makes two revo- 
lutions every 24 hours. Such a clockwork 
can be used, however, by gearing the polar 
axis to it in a ratio of one to two. Either 
pulleys with a cord or belt drive, or fine- 
toothed gears may be used, Gears with 
large teeth will be unsatisfactory as these 
produce a jerky motion, which results in 
blurred star images. 
For the shaft I 
used a 7” length of 
44" drill rod, mounted 
in two small bronze 
bearings that were 
screwed to a 6” 
square of pressed 
composition wood. 
‘This was fastened to 
two supporting 
pieces of wood 50 
that the angle be- 
tween the shaft and 
the wooden base, ex- 
pressed in degrees, 
was equal to the lati- 
tude in which the 
mounting was to be 
employed—in this 
instance, 41 deg. 
The upper end of 
the shaft was thread- 
ed with a 4"-20 die 
to fit a standard tilt- 
ing top, and a small 
collar with a set 
screw slipped on to 
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take the end thrust. The axis 
was connected to the clock- 
work through a small univer- 
sal joint. The rotation of the 
shaft, as seen from the cam- 
era end, should be clockwise. 
A light camera may be 
mounted directly on the shaft 
by means of the tilting top, 
but in using a large camera I 
found it was too far off bal- 
ance to operate smoothly. To 
remedy this, I use an L-shaped 
piece of strap iron with a 
number of holes tapped \;"-20 
at intervals of both its 
legs. This is screwed to the 
polar axis as shown in two of 
the photographs, and the 
camera is mounted by means 
of the tilting top to the shorter 
arm, By using the proper 
holes, it is possible to adjust 
the camera so that the entire 
assembly will be in balance. 
I usually fasten this equatorial camera 
mounting by means of a C-clamp to the top 
of a small four-legged stool, which is then 
carefully leveled. The polar axis is pointed 
directly at the polestar. If the latter is in- 
visible from where I stand, I use a magnetic 
compass to orient the polar axis in the 
north-south plane. ‘The deviation from true 
north involved in this method is not impor- 
tant in view of the short exposures used. 
‘The camera is mounted, pointed at the 
stars I wish to photograph, and the clock- 
work allowed to run for ten minutes to take 
up the slack in the gears before I start 
making exposures. 
My camera has an f/4.5 lens and takes a 
9 by 12 cm. plate or film. -I have found that 


The builder can ascertain his latitude from a map. Note that the 
axis, but not necessarily the camera, must point to the polestar 


plates afford sharper images than film be- 
cause their emulsion is accurately flat. To 
hold exposure time to a minimum, I use the 
very fastest plates now available—Super 
Panchro-Press. Orthochromatic emulsions 
register too much background light because 
of their high sensitivity to blue, I usually 
expose for three minutes, with the lens wide 
open, and have obtained excellent star 
photographs in this length of time. Expo- 
sures as short as 15 seconds will record 
bright planets, whereas such faint objects 
as comets or dim stars may require five 
minutes or more. It is advisable, especially 
when working near big cities, to use a lens 
shade. This will help materially to reduce 
fogging from artificial lights. 


Comet 1941 C (Paraskevopoulos) photographed with a clock drive. The exposure was five minutes 


SOUND FILMS may now be run on all the new 
16-mm. Filmo silent projectors. The elimi- 
nation of one set of sprocket teeth makes it 
possible for the sound film to be drawn 
through the silent machine the same as it 
would be through a regular sound machine. 
Although the sound, of course, is not re- 
produced, this improvement opens a vast 
field of entertaining and educational films 
which are available only in sound versions. 
To feed such film into an ordinary silent 
machine would ruin the sound track. 


FOR EXPOSURES in sunlight or ordinary daylight, 
this new reflector provides convenient and easily 
controlled supplementary illumination, It is es- 
pecially useful for lightening the shadows in side- 
lighted or back-lighted photographs. The reflector 
consists of a 9” convex mirror shaped to the curva- 
ture of a 40” diameter sphere. It reftects a beam of 
light approximately 10 deg. across, and is mounted 
on an adjustable support which allows it to be 
placed at any angle. By its use the photographer 
can direct a spot of light into the deep shadows 
where it is most needed, and can vary the area and 
intensity of the illumination. 


A close-range finder permits focus 
ing down to a foot and half. Right, 
the new ground-glass focusing back 
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SIX ACCESSORIES are now available for the new Ameri- 
can-made 35-mm. Ektra camera (see P.S.M., Mar, ‘41, 
P. 217). These include a special flash synchronizer, 
ground-glass focusing back, view finders for high, 
low, and right-angle work, a close range-and-view 
finder, and a special tripod 
clearance head. The right- 
angle finder is designed 
for obtaining unposed 
shots and shooting in 
cramped quarters. The 
ground-glass focusing back 
incorporates a magnifier, 
and a mirror which can be 
set at a 45-deg. angle for 
focusing as in a reflex- 
type camera, 
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By ANDREW R. BOONE 


OLLYWOOD knows Arthur Miller as 
the man who would rather grind out a 
desert scene with his home-movie outfit than 
take intimate close-ups of the most glamor- 
ous stars west of the Rockies. 

For more than a quarter of a century he 
has been filming professional movies, start- 
ing with twenty episodes of “Perils of Paul- 
ine” in 1913, and achieving his greatest 
triumph to date in filming the two-million- 
dollar “Brigham Young” in color. 

But Arthur Miller gets a bigger thrill 
from seeing his newest amateur film than 
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Hollywood Cameraman 
Takes Home Movies 
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This Mexican lane would 
have been dreary indeed 
without the human figure 
in the foreground to add 
@ touch of life and action 


he does from witnessing 
theday-by-day “rushes” 
at the  20th-Century 
Fox studio, During va- 
cations and nearly every 
week end he loads his 
8-millimeter camera, 
hangs a light meter 
about his neck, and departs on a photo- 
graphic expedition of which he is camera- 
man, director, and producer. As a result, 
while filming four big professional pictures 
every year, he takes a dozen home movies 
of from one to four reels, and involving 
from 12 to 60 scenes each. 

With vast studio lighting facilities at his 
disposal, this veteran prefers to shoot out- 
door scenes, building up their dramatic 
values with shadows, clouds, human faces 
and figures, and other “natural props.” He 
works in both black-and-white and color, 
reserving the latter for cloudless or dull 
days when light and shadow contrasts are 
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too low for the most effective results in 
black-and-white photography. 

How does this expert plan a home movie 
and carry it through to a logical, satisfying 
conclusion? Exactly like the big Hollywood 
producers, except on a smaller scale. Here 
is his method: 

Write a scenario, Don't let this beginning 
frighten you, for a scenario or continuity 
or shooting script is simply a record of 
your thoughts, jotted down as the picture 
takes form in your mind. 

Decide upon your locations. Seek out like- 
ly spots, taking time if possible to see them 
in the beautiful cross lighting of early morn- 
ing and late afternoon. 

Choose your wardrobe. You need not buy 
special clothing, but you should select ap- 
parel to harmonize with the settings. Never 
discard any clothing until the film is com- 
pleted, in case retakes are necessary. In 
color sequences pastel shades are desirable, 
and large red garments should be avoided if 
anything else is to be seen. 

Start the picture. Follow your continuity, 
but don’t be afraid to deviate from it when 
interesting shots turn up unexpectedly. Any- 
thing and everything is meat for the ama- 
teur movie maker, Miller believes. 

For example: Once his family asked to be 
taken on a desert outing. The same evening 
Miller made his scenario notes, and actually 
started shooting by photographing a map of 
areas in which wild flowers were to be 
found in bloom. 

The map itself served as the main title. 
From it he cut to his cocker spaniel looking 
out a front window, to his wife closing the 
window, the children gathering their sports 
clothing, the car moving out of the drive- 
way. This was followed by scenes along the 
road and, at their desert destination, a shot 
of his daughter pointing toward a field of 
yuccas in a spirit of gay delight. 


In an improvised darkroom over his garage, Arthur 
Miller develops countless reels of 


Here the picture gains momentum. It cuts 
back and forth from long shots of flowers 
to close-ups, and at last a long shot with 
snow-covered mountains in the distance. 
Miller is seen waving goodby, and after a 
road shot of the climbing highway you're 
in the snow. On the return trip, occasional 
glimpses of thinning snow patches picture 
the descent, and finally Miller is shown 
throwing a snowball among the flowering 
yuecas. The picture fades out on the flowers 
receding into the distance behind the home- 
ward-bound ca: 

Simple, effective, colorful, this travelogue 
covers four reels, a total of 200 feet. The 
running time is 15 minutes, and there are 60 
scenes. In general, this expert points out, 
the movie maker will achieve proper bal- 
ance by exposing close-ups by a long count 
of five, and long shots by a long count of 
ten—requiring 15 and 30 inches of film, re- 
spectively. 

Another example of Miller's work is his 
recently-finished single-reeler titled, “The 
Big Race.” This portrays a handicap event, 
It opens with a close-up of a newspaper 
story announcing the entries, and closes with 
a shot of the winner being decorated with a 
garland of roses. 

‘The newspaper clipping constituted a nat- 
ural title. It was taped to a wall and copied 
under a floodlight. From this, Miller cut to 
a close-up of the program, continued with 
two long shots of the grandstand, and fol- 
lowed with a few intimate scenes showing 
his son eating a hot dog, an old lady with a 
Program, and a man reading a form chart. 

After these he shows the jockeys weigh- 
ing in, “swipes” saddling the mounts, a 
bugler announcing the race, horses parading, 
and the start. To show the race itself, Miller 
used scenes from half a dozen sprints, the 
entire sequence leading up to the finish. 

“Such pictures,” he confesses, “help 


Using side lighting, Miller copies headlines and 
2 newspaper photo os a title for a horse-race movie 


greatly in planning the composition and 
balance of professional productions. Ideas 
change, and I can try new techniques with 
the 8-mm. I'd never dare attempt on a set 
where the production cost may run as high 
as $20,000 a day. 

Once a close-up meant filling the screen 
with a face, Today a face occupying only 
one fourth of the screen is considered a 
close-up. Interest enters upon the face, yet 
the visible background should be chosen to 
help give character to the subject. 

“Shoot long shots with the standard 1214- 
mm. lens,” he advises, “but change to a 1” 
or a 144” lens for close-ups to avoid distor- 
tion, Try to keep people in most scenes. To 
introduce a static long shot, first show 
someone in the foreground, cutting to the 
mountains or river or plain as he sees them. 
Although a bald sky should be avoided in 
black-and-white, clouds are not essential 
with color film. 

“Use a light meter on all scenes. If it's a 
close-up, take the reading 12” from the face. 
On long shots, hold the meter at the camera 


Readily Constructed Speedpod Steadies Movi 


and tilt it 10 degrees below the horizon. 
‘Use a tripod or speedpod on alll scenes.” 
Miller willingly explains his preference 
for the single-leg support. He became a 
home-movie enthusiast four years ago when 
he won a $19 outfit for 8-mm. film at a 
raffle, After shooting a few scenes of Shirley 
Temple in “The Little Colonel,” he traded 
the camera in for a better one, and took a 
bus trip through the West. The conven- 
tional tripod proved difficult to swing into 
action quickly during brief stops, and upon 
returning home he spent some time in his 
workshop fashioning a “speedpod.” For 
good measure he fitted it with a tilting to] 
Internationally famous for his profe: 
sional cinematography, Miller relies upon a 
few simple rules in his 8-mm. work. “Char- 
acters, location, and clouds are all one 
needs,” this veteran nature lover declares, 
pointing to the outdoor scenes in “Brigham. 
Young” as an example. Many of these he 
photographed amid the breath-taking beau- 
ty of Big Bear Lake and Lone Pine, with 
majestic Mt, Whitney in the background. 


Camera 


‘The speedpod mentioned in the foregoing 
article is instantly adjustable in height from 
31” to 56”. Its construction can be easily 
duplicated by anyone who has access to a 
bench saw or can get the long members ripped 
to shape by a cabinetmaker. Maple, birch, 
oak, or any straight-grained hardwood may 
be used. The outer frame members are joined 
at the bottom by a filler piece 4” by 4" by 
214” and at the top by a similar but shorter 
piece in addition to the %4” square block in 
which the tripod screw is anchored. These 
blocks should be well glued and further se- 
cured by small brass 
screws, those at the top 
passing through a short 
piece of square brass 
tubing, %” inside meas- 
urement. Stagger the 
screws. A large rub- 
ber-headed tack might be 
substituted for the 
pointed tip shown. If the 
camera is held firmly 
against the forehead 
when one is using the 
speedpod, its leg becomes 
the third leg of a tripod 
of which the photogra- 
pher himself supplies the 
other two, 
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Long-Focus Lens Adapter 


INTERESTING telephoto effects are possible 
with a long-focus lens used in a ground- 

glass focusing camera. Mine is a 4” by 5” 

Speed Graphic, and I was fortunate in ob- 

taining for five dollars a 16” focal- 

length, £/8 process-type lens, which 


ictures, which were taken from the same spot. The adapter 


ight-tight box attached to the front of the bellows 


length of the extension box 
required, first focus as usual 
upon an object more than 100 
feet distant. Without chang- 
ing the bellows setting, re- 
move the standard lens and 
move the long-focus lens in 
front of the bellows until the 
image on the ground glass is 
at its sharpest, Measure from 
the back of the lens flange to 
the front of the bellows. 
Height and width of the box 
can be estimated from the di- 
mensions of the lens board. 
Use poplar or other tough, close-grained 
wood, grooving the pieces on a circular saw 
to form the simple, light-tight joints shown. 
Glue the parts securely together. As I was 


will bring into sharp focus any 
object eight feet or farther away, 
with a magnification of 22/3 over 
the image size obtainable with the 
regular lens, 

Dimensions shown in the ac- 
companying drawings are those 


Dimensions gi 
can be al 
fit other cameras 
‘and lens borr 


actually used in making the adap- 
ter for the camera and lens men- 
tioned, but can readily be changed 
to suit others, To determine the 


a 


% 
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— 
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unable to get a threaded lens mount, I cut 
the hole in the front of the box to a close fit 
for the lens barrel, and pressed the latter 
tightly into place. 

‘A block was cut to fit over the bellows 
track and support the front end of the box, 
to which it was fastened by means of a bolt 
and a wing nut. 

‘The inside of the extension box was 


Painted a dead black to kill reflections, and 
the outside finished in gloss black, well 
sanded between coats, 

In using a tripod with this unit, exercise 
care in setting it up and focusing, as the 
long adapter tube and heavy lens tend to 
make the assembly top-heavy, especially on 
those occasions when the bellows is racked 
out for close-up work.— ARTHUR C. SIMMONS. 


Clips and Cardboard Form Socket for Midget Flash Bulb 


AMATEURS who like to take multiple flash 
pictures with the new midget bulbs often 
have difficulty finding a socket for the ex- 
tension cord. A simple solution is to roll a 
strip of cardboard into a small tube to fit the 
base of the bulb, and place a paper clip over 
the edge to hold the ends together and serve 


CARDBOARD 
TUBE 


MW 


cup 
FOR OUTER 
CONTACT 


‘CLIP FOR 
INNER 
CONTACT 


Pencil Under Developing Tray 
Insures Better Agitation 


Fis and prints insufficiently agitated 
during development are likely to be spotty 
and poor in tone, Lifting one end of the tray 
often results in spilled solution, but if a 
round pencil or piece of dowel is placed 
under it, as above, the tray can be rolled 
back and forth without spilling, and with 
little effort—JouNn C. WORKLEY. 
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as one contact for the bulb. The inner loop 
of another clip is bent so that it makes 
contact with the terminal at the base of the 
bulb. The wires of the extension cord are 
slipped under the clips on the outside, or 
they may be soldered to them beforehand, 
if time permits —Louis HocuMan. 


Gelatin Film Betters Quality 
of Photographic Prints 


Some photographic papers, when dry, fail 
to show shadow detail that appeared on the 
wet print. To restore such detail, pour on a 
five-percent gelatin solution and squeegee 
over it a wet sheet of Cellophane, as below. 
Peel this off after the gelatin sets". McC. 


} 
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miniature 
camera 


On your own home If you own a Kodak Bantam £/4.5 or a 


screen—gorgeous 35-mm, camera, you can make color 

“stills” with Kodachrome Film, at sur- 
full-color “‘stills’—with _prisingly low cost. The initial cost is the 
KODACHROME—at whole cost—your finished transparencies, 
in slides all ready to project, are paid for 
when you buy your film. Ask your dealer 
ve possible .. Eastman Kodak Co., Rochester, N. Y. 


lower cost than you'd 


These Kodaks make full-color KODACHROME “stills” 
as well as pictures in black-and-white 


$22.50 KODAK BANTAM f/4.: FOR PROJECTION 


‘Small precision miniature. Fi Koilaslide Projector Model 1—small, 
ion. 824.50. Kodak palm of your hand. Fast, clficient, dependable. Complete with 
35//3.5—853.50; with Coupled Range easy-to-operate. lens, lamp, and 11 }4-ft, cord —818.50, 
Finder, $47.50. 


KODACHROME FILM Etostman’s film ie gorgeous full-color “stills” 
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‘TOUGH on OIL-PUMPING GENTLE on CYLINDER WALLS 


© There's just nothing you can do about 
‘worn-out piston rings except replace them. 
And the sooner the better. 

‘Worn piston rings cause oil-pumping— 
that means wasted ofl. But even more im- 
portant, worn piston rings often signal rapid 
cylinder wear—and that leads to excessive 
repair bills, 

At the first sign of oil-pumping re- 
place your worn rings with Hastings Steel- 
Vent Piston Rings. They stop oil-pumping 
and check cylinder wear. Any good 
mechanic can install them—quickly and 
economically. 

Buying a used car? Ask the dealer if ’aStecl- 
Vent Reconditioned. It's a better buy ifit is. 
HASTINGS MANUFACTURING CO.,HASTINGS, MICHIGAN 
Toronto and Winnipeg 


=>HASTINGS> 


STEEL-VENT PISTON RINGS 
Stop. Oil-Pumping, 
TRUCKS AND TRACTORS 
—! 


Gus Chases a Jinx 
(Continued from page 136) 


light I did, You've bent your shift lever a 
little so that, when you push it forward hard 
going into second, it hits the ignition-key 
case, lifts it sideways, turns off the switch 
and stops your engine. Watch again.” 

Gus shifted gears hard, raising the key 
case, and the engine went dead. Then the 
weight of the key case slowly brought the 
key back to “on” position. 

“Well, there's your jinx, Mr. Conroy,” he 
said. “When we get back I'll chase it for 
good by straightening that lever.” 

Conroy was silent for a few minutes. 
“What I don't understand,” he said at last, 
“is why it is only after I stop for a light that 
I jam the end of the gear-shift lever against 
the ignition key. Why don't I do it every 
time I shift from first to second?” 

Gus laughed—that friendly laugh of his 
that never has any sting in it. “You're 
pretty high-strung,” he said. “And you 
think that most traffic lights are unneces- 
sary nuisances—you told me you do. Hav- 
ing to stop at one makes you sore, and un- 
consciously you work off your impatience by 
slamming your gear-shift lever around.” 

‘Ten days later Joe Clark again called Gus 
to the office telephone and, as always, Gus 
went unwillingly. 

“Is this Dr. Gustav Wilson?” asked 
voice, “The distinguished nerve specialist ? 

“Hey?” demanded Gus. “No, this—say, 
what's the gag? .. . Oh, it's Doc Foley, is 
it? What can I do you for, Doc?” 

“You can tell me what you did for—and to 
—that fellow Fred Conroy,” Dr. Foley said. 

‘Conroy," Gus repeated. “Oh, that's the 
fellow with the jitters, isn’t it? Why, I just 
fixed up his car so that it is fit for a human 
being to drive.” 

“How about chasing that jinx Conroy 
thought he had after him?” 

“That was just a little fancy trimming, 
Gus said. “How is the poor guy, anyhow?” 

“I wouldn't say he’s cured, but his nerves 
certainly are in much better shape than they 
were before you fixed up his car. He's doing 
better with his selling, too—says he's going 
to pay part of your bill next week. 

“Shucks!” Gus growled. “He needn't get 
gray hairs about that bill. You really think 
fixing his car up did his nerves any good?” 

“I'm sure that it did,” Dr. Foley said de- 
cisively. ‘That experiment has convinced 
me that driving a noisy, out-of-whack car 
is a serious nervous strain.” 

“You've got something there. Doc!" Gus 
said. “I found that out 25 years ago—with- 
out going to medical school! 
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Miracle of Camera Efficiency: Agfa SPEEDEX 


Compact, convenient, jam- 
packed with features; yet 


s only $99.00 


OU GET A LOT for your money in an 
Agfa Speedex. It's full of expensive- 
camera features, yet it’s so easy to han- 
dle and operate! A few of the features: 
Fully corrected £4.5 anastigmat lens. 


Precision shutter: ¥4 to 1/250 sec., Time 
and Bulb, 


Brilliant eye-level view-finder. 
Focuses 31% feet to infinity, 


12 2% x 2%" pictures per roll of 
B2 (120) film. 


See Agfa Speedex today: examine it, 


ular s 


e on-the-sereen 


Produced in Magnacolor by Fairbanks & 
the cooperation of the Editors of 
Monthly. Dis 


JULY, 1941 


handle it. It's a big value at $29. There's 
also a Speedex Junior at $11: identical 
features except lens and shutter equip- 
ment. Agfa Ansco, Binghamton, N.Y. 


AGFA <> CAMERAS 


MADE IN U.S. A. 


In Chester County, Pennsylvanio, there's one of the world's 
most foscinating industries ...the scientific raising of mush- 
rooms. Producing 25,000,000 pounds « yeor...more then 
hhalf of America’s entire supply of the chef's champion tidbit 
-othe entire industry rests on scientifically controlled growth 
‘of mushroom spawns. Pepulor Science-on-the-screen shows 
{you the entire process...from millions of microscopic spores 
thot germinete like yeost...to the growing sheds with their 
hospital like control of temperature and light. Be sure to 


353 Fourth Aven. 


[Here's my vote to bring the latent sn 
‘on-the-screen to my local theatre. 


Theat 


“YANKEE” 
RATCHET 
SCREW DRIVER 


You'll find many uses 
around home, shop and 
car for this newest 
“Yankee” Tool. Drives 
or draws hard-to-reach 
screws by just moving han- 
dle back and forth. Small, 
compact! No thicker than 
your finger. Yet has power 
of 8” vertical screw driver. 


No, 3400—1/" and %” blades for 
slotted screws. Famous “Yankee” 
Ratchet gives ease, power, speed in 
close quarters. Price, 50c. 


"YANKEE" TOOLS make better mechanics 


Na, 3423 is equipped with 
‘No. 2 and No. 3 Phillips 
bits. Phillips Recessed 
Head Screws fasten inte- 
rior trim of many new 
cars. With “Yankee” 
No. 3423, it’s easy to 


keep them tight. 65¢ 
at your hardwar; 
dealer's, 


INTRODUCTORY COUPON 


NORTH BROS. MFG. CO. Philadelphia, U.S.A. 
er cannot $0 end order 
for delivery postbatd of “Yankee” Odisct Ratchet 
Screw Drivers us checked: 
H “Yankee” No. 3400 for Slotted Screws @ .50 
“Yankee No, 3423 for Phillips Screws. @ .65 


‘Name. 


Address. 
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Back to the Helicopter 


(Continued from page 63) 
to $35 for Sikorsky himself, but wages were 
seldom collected. The most remarkable 
economies were practiced. A set of pre- 
cision shears for cutting duralumin were 
made from an automobile bumper, bought 
in a junk yard for 50 cents. Completion of 
the ship was made possible by Sergei Rach- 
maninoff, the pianist, who gave $5,000. 

On May 4, 1924, the great gleaming metal 
ship, with 69-foot wing spread, was ready 
for flight. It took off in fine shape, but then 
one of its two pathetic secondhand 200- 
horsepower engines began to miss. Si- 
korsky brought it down on a golf course, 
and it nosed over in a bunker. 

Sikorsky got his stockholders into a 
room, locked the door, and by main force 
squeezed out pledges of $2,500 with which 
to continue his work. Powered with Liberty 
motors, the S-29 first flew successfully the 
following September. It carried 14 people. 
It freighted grand pianos from New York to 
Washington as a publicity stunt. Thousands 
of people, including this writer, made their 
first flights in the S-29. Renamed the York- 
town, it toured the country selling rides, It 
wore out three sets of motors before it was 
destroyed in the movie “Hell's Angels.” 

Sikorsky’s troubles were not over. In 
1926 he built the trimotor S-35 in which 
the French ace, Rene Fonck, planned to fly 
across the ocean to win the Raymond Or- 
teig trophy. But when the great ship, over- 
loaded with fuel, trundled down the run- 
way, part of its landing gear broke and it 
nosed over in a gully at the edge of the 
field and burned. 

During the next few years Sikorsky built 
and sold numerous planes, amphibians, and 
then flying boats. In 1929 the United Air- 
craft Corporation bought his company, and 
built a plant for him. His second clipper, the 
22-ton 8-42, pioneered on both the Atlantic 
and Pacific runs of Pan-American Airways. 
His S-40 was the clipper originally used in 
the South American service. 

Today Sikorsky is building three big fly- 
ing boats, with which the American Export 
Lines plan to establish nonstop flying serv- 
ice to Europe. That's a man-size job in it- 
self, but to Sikorsky it is no more important 
than is his helicopter. With that he ex- 
pects to make his boyhood dreams come true. 

His most recent step in that direction 
was made on April 17 when the helicopter, 
transformed into an amphibian by the addi- 
tion of floats, rose from the waters of the 
Housatonic River and made a landing on 
the shore without damaging the floats. 
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AN OUTSTANDING VALUE 
IN LOW-PRICED CAMERAS 
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Super X.22'sCrumple‘em 


SHIP MODEL SERVICE @®. At Extra Long Ranges 


fittings always on nd. hollow point bullets, knocks destructive pests 
these high speed, flat-trajectory cartridges. 
‘There's an extra thrill in every shot. Mail the 
coupon for descriptive free 
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Want to be a 9 i 

RADIO SERVICE MANE ‘°° 
See page 9 
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Know your directions 
on strange acstion 


‘AUTO COMPASS 
Genuine 
Searing 


PAY AS 
YoU RIDE: 
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ARMS for DEFENSE! 


and for self-advancement! 


Human arms! The arms and hands of millions 
‘of men in thousands of industrial plants. For 
efficiency they need good tools. 

You're using the hest files when they're the 
worldfamous Nicholson .or Black Diamond 
brand. . . . Files with plenty of bite for speed. 
«++ Files with correct cut and evenness for 
smooth finishes... . Files with toughness 
hardness for long I les in shapes, sizes 
and cuts to assure The right file for the job. 
(Fast-production requirements in defense industries 
have net up demand for many types of spect purpase 

rt tim, stainless steel, dies, 1athe 
Bring yoursef up to date on fies. Hardware 
Bnd iilk-suppis" houses carry” many new, as well as 
‘standard, Nicholson and Black Diamond files.) 
FREE 28-PAGE BOOK, for Every Purpose."* 
Thustrated, Interesting ‘ind informative, Also. free 
Fechnieat bulletins on special-purpone files, state your 
problem. 


NICHOLSON FILE CO., 19 Acorn St, Providence, RL, U. $. A. 


(lie Canadian Plant, Port Hope, Ont.) 


NICHOLSON 
FILE FOR EVERY 


Ole, 
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Ls< 
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Dollar Kit for Model 
of the “Tuscaloosa” 


ODAY, as always, the United States Navy 

occupies a key position in national de- 
fense. If you would like to own a miniature 
model of one of its best known ships, the 
cruiser Tuscaloosa, you can easily build it 
yourself from the materials in our construc- 
tion kit R, which costs only a dollar. ‘The 
model, which is illustrated above, is 11%" 
long, and makes a handsome ornament. 

Kits are available also for a modern mos- 
quito boat, larger warships, whittled novel- 
ties, and miniature rooms. Send a stamped, 
self-addressed envelope for our complete list. 


ateam- 


L. Parragut's 
38.45% 


flagship HARTFORD. 
not-war, 41” over all 


MM. Aircraft carrier SARATOGA, 18" loniissss. 1.00 
N. Convoy of four U. 8. destroyers, for air- 

craft carrier, each 64" long 15 
138. Motor Torpedo Boat PT. 10; a 13" exhibi- 

tion model (not a working model); shaped 

hull, ‘propellers, Ventilators, etc.. . 5.00 
8. Whitt {for six different Scotties? each 

is 2” by 24", sawed to shape. 1.00 


10. Copycratt whittling kit for making one of 
several Hobo Hank novelties. Includes mas- 


ter model 5%" high. + 1.50 
13. Miniature ‘Coloniai kitchen” 31” jong, 

7* high, and 5* deep: ‘ceiling, and 

floor printed in four colora on heavy card- 

board: with materials for furniture and fin- 

ished ‘Attings 2.00 
14, Stagecoach Inn (see Kit 13 for general de- 

scription) 2.00 


If you live west of the Missiesippl River, add 50 
cents to prices marked with an asterisk (*) and 25 
cents to prices marked with a dagger (1). 


Populor Science Monthly, Dept. 71A 
353 Fourth Avenue, New York, N.Y. 
Kit for whieh T 
( 0¢ send ©.0.D. 1) 


Inclowe & 


Address 
cits State 
(Please print your name and address very clearly) 


You save the C.0.D. charge by sending your 
remittance with thls order.” Remit. by money 
order, check, or registered mail, This offer is 
made only ih the United States. Also see note 
above. 
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Jets of Water Wash All Hypo 
Thoroughly from Prints 


FADING and discoloration, the bugaboo of 
every photographer, need no longer be 
feared if this new print washer is used. 
When it is attached to the faucet, water 
shoots out of fourteen jets and flows to the 
other end, keeping the prints suspended and 
thoroughly washing away the hypo from 
the print fronts and porous backs. Made of 
plastic, the washer is chemically resistant. 


How to Retouch Any Negative 
Without Risk of Ruining It 


AMATEUR photographers who wish to re- 
touch a negative without taking any 
chances of ruining it can do so in the follow- 
ing manner: Find an old negative that is 
practically clear—that is, one which has no 
image on it because of great underexposure, 
or no exposure at all. Place this back to 
back with the negative that needs retouch- 
ing and join the two with small dabs of 
waterproof cement at the four corners. 
‘Then do the retouching on the emulsion side 
of the blank negative. Print in the usual 
manner, but give a little extra exposure 
if necessary.—FRANK SHORE. 


Box Gutter Painted Under Rim 
with Aid of a Shoe Dauber 


‘THE collars or rims along the outer edge 
of box gutters often rot while the remainder 
of the gutter is in good condition. This is 
caused by lack of paint as it is hard to get 
under the collar with a brush even if the 
handle of the brush is cut off. I find that a 
common ten-cent shoe dauber does the 
trick better than any other method.—I. L. C. 
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Reduced from $25.00 


to only $g89 


(while they last) 


Here's © once in 0 lifetime bargain! Just think — 2 
Iminioture with “evereody” carrying cote, for only $8. 
Midget Marvel has @ sharp cutting f:4.5 corrected anastigmat 
lens, in genvine Vorio shutter with speeds up to 1/100 second, 
plus Bulb & Time. If you want better pictures in natural color or 
block ond white, here's your big opportunity. No more ot this 
price when our supply in sold ~ vo Ruth your check or money order 
TODAY! Shipping weight 3 Ibs. Pleose include postage. 


Legace 


" FILTER HOLDERS 


Made of Duraluminum, extra 
strong. Inside surface "floc! 
painted—no internal reflection, 


TYPE A—(iokes 25mm filters) 6 sizes 
fo fit lenses 19 t0 25.5mm 


TYPE B— (iohes 32mm fiers) 6 sis 
vont lemes 27 10 39mm $498 


TYPE C— (Jokes 29mm filers) 5 sizes 


vet ienes 26 0 42mm $2.49 


Si cela SR | 


Be sure to specity exect diameter of your lens 


LAFAYETTE 
PRECISION GROUND & 
POLISHED FILTERS 

Tested Optical 


Haze, Light-yellow, Medium-yellow, Orange, Red, 
Light-green, Medium green. Fit Lafayette or other 
standard filter holders, 

25mm B4e 39mm. 
Be Simm... 


Be sure fo ak for fee calalog of cameras and supplies 


Tataete Comers, Dep GAT 
1901 W. Jctson Bh, Chicago 
I £7100 Sith Ave, New York, NY. 

DD enclose $ —-+ Raub my order. 
1) Please Rusb FREE Catalog. 


pAboness 7 


y 
q 
oh eee ee DE eee 
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for sports events, thea 
tre, nature study. 

 All-Metal Construc- 
fon, For long hard serv- 


‘Wollensak Fine Qual- 
Images Sproad field of 


ice, lasting durability. 
WRITE FOR FREE BOOK! 
\WOLLENSAK OPTICAL CO., 723 MUDSOM AVE., ROCHESTER, W. Y. 


At stores or direct. 


nd Ti ms ere 


in One Simple, 
Easy 0 tion 


"and Labor with a 


vd aching arms just don't ha 
Ault r ise 


Write at once for guarantee information and iiterature. 


MONTAMOWER DISTRIBUTING CO. 


Rute Constantine « Son. in 


gedness and simplicity of | CATALOG| 
Teelgn makes this Wo" Base 
Saw. practieal for factory or 
home, Smooth Vibrationiess perform- 
ance is assured by the heavy One-piece 
gray Iron frame and rubber covered, 
€rowned, dished and dynamically bal- 

‘anced wheels, Adjustments are 
} simply and quickly made. The one= 
1 plece ‘hinged guard with built-in 
ght facilitates changing of blades and 
permits easy checking of blade tension. 


2URO BAND SAWS 


WINN’S NEW IDEA 
CHEMICAL KITS and APPARA- 


PLIES, SCIENTIFIC BOOKS at 
BIG DISCOUNT. 
postage. 

3.4. WINN, 
Dept. 107—124 W. 


Nieet Ti mat ie free ts 


peers 


“onkbon conn 
norman Beste Besos ChieaRe 


i | ipa Jiffy 

q -or Money Back 
For quick relief from itching of eczema, pimples, athlete's foot, 
scales, scabies, rashesand other externally caused skin troubles, 
‘use world-famous, cooling, antiseptic, liquid D. D.D. Prescrip- 
tion: Greaselesn, stainless. Soothes irritation and quickly stope 


the, most intense itching. 5c tral bottle proves itor money 
"RESCRIPTION. 


TEST-O-LITEG 


> TestsEverythingElectrical ri & 2 
From 100 to 550 Volts arruiances 


PATENTED 
_, L.S. BRACH MFG. CORP. 


53 Dickerson St, Newark, M. J. 


Two-Passenger Runabout 
Built from Our Plans 


HE SPEEDY sport runabout pictured 

above was built by H. C. Woodmansee, of 
Columbus, Ohio, from POPULAR SCIENCE blue- 
prints and patterns. He writes that it is easy 
to handle and will do 35 m.p.h. with two pas- 
sengers, or over 40 m.p.h. with one. Materi- 
als for this exciting vacation craft, exclusive 
of the motor, cost only about $30. Blueprints 
Nos. 309-310, with instructions, are 75 cents. 
With full-size patterns, which are drawn to 
order within two weeks, blueprints are $2.25. 

Also available are plans for a one-passen- 
ger speed boat, a cabin cruiser, rowboats 
and skiffs, a cruising sailboat, and others, 
as well as for furniture, models, toys, and 
many other useful articles. Send a stamped, 
self-addressed envelope for our complete 
blueprint list. 


e] 


MODELS 
Clipper, Ship SOVEREM 


21" hull, 57 
Cruiser U.8.8. INDIANAPOLIS, 12° long, 216. 
Elizabethan’ Galleon REVENGE, 21" hull, 30 
Jong, 25” high over all, 208-207-208-~ z 
New Bedford Whaleboat, with complete equip. 
ment, 14" long, 126-R. 
Privateer SWALLOW, a Baltimore Clipper, 
‘hull, 228-229-250-R. 
Racin Yacht, 20” 
48-7 


is* 
Marconi-Figged sailing model, 
Spanish ‘Freasuire Galleon, 24” long. 46-47, 


rading Schooner, 1714" hull, 252-3 
‘8. Battleship TEXAS, 3° hull, 


7-198-190-200., 


MISCELLANEOUS 
Automatic Lighthouse Night Lamp 
‘and Pelican Sewing Kit, 255A. 
Baby's Play Pen and Crib, 26. 
Bird and Animal Patterns, 56, 

Colonial Design Doll's House, 72 


Doll's House Furniture, 73. 
Garden Trellises Four treliises “and one wand 

post, 3 25 
Giant Repuision Goll,” Photographie” Press, and 


‘Hammered Aluminum Crumb Tt 


y and Serap- 

er, 316A 

Outdoorsman’s Lightweight Trailer, 10° tong. 
wide, 4°9" high, kitchenette on back, 300-301-R 

Photo Range Finder, Sailboat Door Stop, and 
‘Woodpecker Door Knocker, 369A. 

Projector for Photos and Pictures, 

Simple Xylophone, Etched Sundi 
Print Straightener. 394A. 


don p 
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WITH A 
HARLEY- 
DAVIDSON 


Vacation days are full of thrills 
— when a Harley-Davidson 
Motorcycle is your “magic car- 
pot”! Takes you to distant beauty 
spots you've always longed to 
see—tfast and economically, You 
can view ALL the sights along 
the way — stop over wherever 
and whenever you please. Make 
this vacation one you will never 
forget—see your Harley-Davidson 
dealer today! Send Coupon Now. 


Wares 
Dey ‘Davi 
BOR BAvibcon mone 


Plans for the Workshop 


(Continued from page 217) 


WELDWOOD 
PLASTIC RESIN 
GLUE 


SMASHES 
ALL GLUE 


Turned Table Lamp, Deringer Pistol, and Weather 
Vane (woman watering garden), 406A. 28 

Workbench for Home Shop, 24” by 58" by diid* 
high, 405. s 


FURNITURE 

Colonial Writing Desk, 3° 6” high 
‘and 3° 8" long, 21 

Combination Bench and Tiit-top 
‘Table, (no turning), 11 

Early American Style End Table, 3614. 


TRADITION )) (iSO OP ig crates wis 


Modernistic Folding Sereens, i” designs that re- 
The only ‘Quire no turaing,, 91 
TIME-TESTED ‘wood Bi Sewing Cabinet of 1812, 178A 
ontsattiscic OTHER GLUE: Failed utterly at 142 | Smoking Cabinet, 24" ng 
GLUE UNAS (from fests By fe evof one of | Tavern Table and Scroll Mirror, 105, 

Telephone Table and Stool, 18. si i 


‘rand WELDWOOD GLUE is PERMANENT, WATERPROOF, STAIN- | 
FREE, ROT-PROOF, TREMENDOUSLY STRONG. ii 
WELDWOOD GLUE mixes instantly in cold tap water—ready 
Fae tans Grdor a tentceh, i tay eomreaiond 


UNITED STATES PLYWOOD CORPORATION Ro 1.50 
World's largest manufacturers and distributors of Plywood Camper's Utility Boat, 11’ 2° long, cany 

oie WERT aéth STREET, NEWYORK RY. | ote: Lr Cua ree Esa te ed 

if your Hardware Dealer cannot you, ‘with sail, 192-193-19: ss 1,00 

SEND 25¢ Wee triers Sete cometoaey oe | cori a ER se icy oe 


2.00 


—_ 

Fisnerman'e Outboard Boat, 8 3°" oF ii 6 ong, 

wrigha iis or io To. fof motors trom 2 to 16 
We roel gti-3t-R 

Yor Smait Outboard: Motors, 


for arm, 131-192-180-R 
inboard’ or ‘outboard motor, "400-401"402-408- 
PLASTIC RESIN - 135 
woards from 1 
snr SAVE 
and Hie iepl Aseisedg wi Bhp; cam ano be Towed, 364-380-7 
aT i = Kayak, 16" Canvas-Covered Canoe, with |, ete, 
E i spotreak Shit, i i 388 yf 
getty 0 reat Skit, 13° 6 tong. weight 388 ib, for 
inp Bali, eur ave Taito 16-h-p. outboard motors 
urn, aall, oF outboard motor.” A00-R. 
MStatboatsfowbout, 13° lone, decked ll Yai 
Thea Scare i Same, 210" long, 148K 
unre wit, Mat" aper_gompte, Same’ 16"long. ids 
Eine owed. sued, or used with small ai 
Write Today! doard motor, 387-388-R. 15 
Steighe. 60 Ib sil-wood) construction: ean” ‘bo 
ROE CORRS Ste oes ey He used with small outboard motor, 340-341-R. 15 


toc large can and gli manual Esmbtnation Boats 15" hull, tor 
rei aoa net can be uesd ‘with? tot Bp 
WATERPROOF GLUE |e ene ce 
44 eadyg! win a Smith Com Inboard ‘Boat, 15" jong. for motors from iy to 
with a Smith ee ee a a em 

etc outboard or inboard drives, 147-R. 
a" attomttie Unloading td Pipa Dinghies flank, eigha 60't0 73 ib 
GORDON SMITH & CO. Inc. Sectional Rowboat, 9’ 8” long, two sections, 
spuft’munabout, 0° 8" long, for ‘small outboard 


‘motor. welzhs 100 Ib., 308-310-R. 18 
utility Rowboat, 12° long; can also be sailed “or 
‘driven by outboard motor, 224-R, 50 
/ Populor Science Monthly 
‘A WHOLE TOOL SHOP 353 Fourth Avenue, New York, N. Y. 
‘Send me the blueprint, or blueprints, numbered 


IN YOUR HAND 


as follows: 


Polish, rout, cut, ‘carve, sa I am inclosing... dollars conta 


Sharpen, engrave. Plugs in AC or DC 


Name. 


street, 


City and state 
(Please print your name and addreas very clearly) 


CHICAGO WHEEL & MFG. CO. *5.5;,2250°%E0: 
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Guild Sander —tasier, Faster 
SANDING. ..the “1 


PROFESSIONAL” Way! 


SYRACUSE GUILDTOOL CO. 


1741-78 N. Salina St., Syrocuse, N. Y. 


MOTO-SCOOT 


120 miles per gallon 
35 miles per hour 


21%; HP. motor 

* Automatic two- 
yed drive. 
clutch 


ons. 


‘Scot's 1941 line brings you models applicable for prac~ 
‘every type of sport, transportation and delivery service. 
‘Travel up to 7 miles a day for loss than 10c. Large 
Package compartment thant, delivery. Panels offer 
Dlenty of billboard. space hised territory aval 
Gealerships to established firms only. Write for free deserip= 


$219 


‘A PRODUCT OF MOTO-Scoor co! 
fl power for 


GO POWER TELESCOPE... 
POWER TE 


Three teleacopes 
Brower for ules 


THINK OF ITI An assortment of over Oi 

Pieces of fireworks worth $15, for {250 nah 

With orders, "We have the ¥ 
Haahight crackers. "Worl 

for your money at BA 

tes with every order. Wei 


BANNER FIREWORKS: 


fox 173.6 W. Toledo, Onio 


BRONZE FOUNDRY wz tes 


Workshops 
Make your own castings of lumina coy 


te, silver, Foundey 
fete ave available 


F. Mlaee Furnaces 
SES0, 13.00, Pree Circular, 
P.O. 


KANSAS ne SPECIALTIES CO. 
eee: 
[zsrsa"*] REAL ENGINE VALUE 


2, Dep't S-25 Kansas City, M 
‘The G. H. Q. ts & miniature gasoline engine that 
a sa in ie ast 


really operates. “Over 
year. Now 1s your 


sewdeiver 
‘All parts guaran 
Collect OF 0. D. 


lanes, oldest 

Send only. $1 
tome day. Send Yor PREG litereture or 66 for 
Tum evtales 


GHQ MOTORS, Dept. S, 40 East 21 St, NewYork, N.Y. 


* | silky smoothness . 


Marlin's popular 
22 cal 


aucomatic 
rifle, 
fast A 


type buttstock, wew OFF 
safety, automatic 
n, famous Bal- 


lard rifling. A 544.15 


buy at. 

‘THE MARLIN FIREARMS CO. 

37 Willow St., New Haven, Conn. 
age paclng 


‘Send 6c for handsome 
new catalog to—> 
OURS Om REQUEST: Mart signot ig, simulated eld eclad 1 fo 


only 
EVINRUDE 


GIVES THIS SMOOTHER 


Geylinda 


PERFORMANCE 


surgin, 
responsiveness «.- thrilling performance thet packs more 
pleasure into every mile! And now you can choose a four 
‘oylinder Evinrude right in the same price range with “ewins”* 
‘of comparable power. Evinrude offers 4 great “fours” 
— see them at your dealer, or write for new catalog! 
NEW FULL REVERSE! Now yours in two famed lighe 
motors, Evinrude’s advanced development of Full Reverse! 
Steer in any direction . . . reverse the course . . , back 
away from crowded docks . . . the last word in complete 
manewrerability is built into these two models. 

CATALOG FREE! Handsomely illustrated, full-color ca 
Erinrude modelr—also caalog of6 Eleo models priced aslow as 
—handy Bostand Motor Selector and Boat Guide 

of Landing Builder Free, Adare EVINRUDE} 
MOTORS, 4792 N. 27th Se, Mitwaukee, Wis, 

Alll Prices F.O.B. Factory and subject to change. 


AN EVINRUDE "9G 15)" 


FOR AS LITTLE AS 
shen toriting to advertisers, 


| Prease mention Porvtar Screxcr 


LIGHT POWER TOOLS 
Save Time, Money, Labor 


p) Delta tools are portabl 
home’ shops, and factories. 
‘Many new features and 


provements. CompleteDELTA 
line includes: Circular Saws, 


ONAN ELECTRIC PLANTS 


ALTERNATING AND D 


D. W. ONAN & 


son 
ATT bapeltcn Arnos © MINNEAPOLIS MISS 


conty 20°! 


~ now eannSanyyeton Bike or By Mand 


t-D-71, Chicago | Circulars! 


Please mention Porta Sctexce: when seriting to advertisers, 


er LOW PRICE ie 


MONEY RETURNED 

IF NOT SATISFIEDE 

50 eT 

( Sonate 

| ezrigmen Antow ky 
ihedinoarea your moe | 


en 
word Seals Saw soases ES 


wr EVERYTHING IN RADIO 


AT LOWEST PRICES/ 


ALLIED 
RADIO 


833 W. JACKSON BLVD., ren cnicaco 


We can buy it for you 
IN THAT DISTANT CITY 


‘Western Union Shopping Service. You dese 
re will buy It and see that it is delivered 
with each order. Ask for det 


tr ei a |, MASTER, 


2 Milviaiili STAN el 


ater Re. Cote. Dp 0,815 fat 13668, New Yas MY 
Saamlne” MASTER TAPE RAE, with spore Made 


itanttew $e 


R ineearOn ,EQUIPMENT 


uluable ‘catalog 4 oF 
0 cine up ae > 7” ' 


S| 
SHAPER 


kid Sunburn 4 dik 


or. 


Got Mono’ 6it-0-80L voday 


Your GRANDFATHER eeOCk 


Lathes - Drill Presses 
Arbor Presses - Shapers + Vises « Motors 


FooT RELIEF 30 DAYS 
AIRFLOW 
| TT ? Anci ers MONEY BACK Free Trial 


BE YOUR OWN BOSS! Get Into A Bu: 
ness ALL Your Own. Become Finan- 


cially Independent with Lincoln Rug 
and Carpet Scrubbing Equipment! 


New “On-The-Floor’ Shampoo Method Restores Orig~ | 
inal Life and Color. The Lincoln Rug Scrubber Does 
Practically All The Work. Earns RICH PROFITS! 


4 Do you want to share in the millions of dollars being 
paid for rug and carpet cleaning in homes, offices, hotels, 
Mistitutions and other places throughout the nation? 


Spring and Summer Clean-Up Season Is Here Now. our coma ise cr] 
The Ideal Time To Start! ‘Sorentre monzen. Wer “dat pot pecessar7? 
Right now—hundreds of prospect, in, your own seritory SEND TODAY $1 Ss. 
‘welcome the new Lincain On: Sismoee = eoean REAL Es re 


method of cleaning rus 


New FLUORESCENT 


Screws Into So 
Like Ordinary Bulb 


Pocket BIG MONEY. "No fuse—no 
fiuss—just_a clean straight-forward 
bus ‘all ‘your ‘own’ that can 
G-R-O-W ‘into unlimited size. 


with Complete Equipment 
Quickly Returnabie tn PROFITS 


in So care | NEW ADV. MAC 
Pao CAS, | REAVRAGE 1e POSTCARDS ( 


Operates. For quick 
Write Yor full details to 


THE 
LINCOLN 


3 MopELS 


Lincoln-Schlueter Floor Machinery Cé 
542 South Peoria Street Chicago, Mlinois 
ST 


Automatic RETOOTHER "css" 


Makes New Profits, i; sett 
jew teeth easily mi epson Reon. Sei ens 


for filing in 30 secor 


points. Si 
1 operate — Just 
push the switch — A 
perfect job. Write for 
more deta 


GET A “PLUG-CHEK” 
AUTO-LITE SPARK PLUGS BESO CL Ula germane nts 


CLEVELAND DENTAL SUPPLY COMPANY 
Dept. 33-K1, East St. Louis, Illinois _ 


Household goods, display card 


FREE PLAN. ho obligation: 
Fouey 

Name. 

Aadress 


Please mention Porutas 


SCIENCE when writing to advertisers. SPORS CO. vecenriit! mini 


This one 


{]QMNINA NL 


RQTZ-3Y2-SRXC 


RZ NEW ELECTRIC 


DEVELOP YOUR 
MIND POWER 


AWAKEN your 


power—the silent, 


pr fo ge 
Nee op ot pe 
Address: Scribe W.N.A. 


Keeps hands smooth. 
almost everything, 
SKAT CO., Hartford, Conn. 


WHEN ‘YOU BUY FLASHLIGHT BATTERIES DEMAND 
“EVEREADY” FRESH DATED BATTERIES 


Write for 
Catalog 


times faster 
than a scythel 


The Choice 


of Master Craftsmen 


SOUTH BEND 


for 


‘ASTER craftsmen take pride in their 

tools. They select them great 
care, keep them in perfect condition—for 
they know good tools are an investment in 
long-lasting service and satisfaction. 


That's why so many old-timers, men who 
really know machinery, make South Bend 
Lathes their first choice for precision tool 
room work and exacting manufacturing 
operations. That's why South Bend Lathes 
may be found in the private workshops of 
some of industry's most prominent men. 


There are sound reasons for this wide 
popularity of South Bend Lathes. They are 
well made—designed and built to give 


LATHES 
Precision Machine Work 


years and years of accurate, dependable 
service. They are easy to operate—sensi- 
tive—convenient. They have the speed, 
power and versatility for any job. All in 
all, they represent today's greatest lathe 
value per dollar of cost, 


_ South Bend Lathes are made in five 
, 10", 13", 14%" and 16” swing, 3° 
to 12’ bed lengths, in Quick Change Gear 
or Standard Change Gear Type, with 
countershaft or motor drive. 


Take pride in your shop equipment— 
choose it carefully—write today for a 
South Bend Lathe Catalog and the name 
of your nearest South Bend Lathe dealer. 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS SINCE 1906 


120 E Madi 


2 Se, South Bend, 


224 


Please mention Porvtar Screxce MONTHLY when writing to advertisers 


POPULAR SCIENCE 


AUDELS NEW 


MACHINISTS 


HANDYBOOK 
NOW READY! 7 


A KEY TO 
MODERN SHOP PRACTICE 


r PRACTICAL INSIDE INFORMATION 
ForEvery Machinist, Toolmak 


Practice in All Its Branches. 
A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 


New from Cover to Cover. Tells How to 


crew & 
drill Presses 


& All Other Machine 


5 PRACTICAL BOOKS IN ONE! 
60 FULLY ILLUSTRATED CHAPTERS 
ing: 1—Modern Machine Shop 
. 2—Blue Print Reading and 
How to Dr. culations & Mathe- 
matics for Machinists. 4—Shop Physics. 
5—How to Use the Slide Rule. 


FULLY ILLUSTRATED r= ASK TO SEE IT!_W 


vols. 


A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS I sey AUDEL & CO., 49 West 23rd St., New York 

Easy to read and understand—flexible covers—Handy CI 

size 5 x 614 x 2—a ready reference that answers your Il Bes i TANDY BOOK. Price $4, 0n 7) Daya Eres 

questions accurately, [Monthly until is Paid: Otherwise [ will return it, 

TO GET THIS ASSISTANCE FOR S COMPLETE Bam _ 

YOURSELF SIMPLY FILL IN AND PAY FRA OD sstrem ee 
MAIL COUPON TODAY ONLY EMO. BF cccssaton 


THEO. AUDEL & CO., 49 W. 23rd St., NewYork Bo retercoce ______________ psu 


SS 
THE SMOKE’S \ATHE THING! 
© 


_ Right, Ben Hogan! 


* 
You bet I smoke f 
Ceikk The smoke of slower-burning 
amels; they Camels gives you 


Balai . 2 8 % 


Extra Mild” Less Nicotine 


“Extra Flavor 
always hits the spot. 


That's why I don't “And Camels 
tire of smoking smoke so much 
Camels” Cooler, too! 


BY BURNING 25% 
SLOWER 


EXTRA SMOKES 
‘ PER PACK! 


the cigarette of Casther Labaceos 


